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4 UNIVERSITY SCHOLARSHIPS OF 4 YEARS 
EACH AND 1120 OTHER AWARDS 


International Awards: Four University Scholarships of Four Years Each—two of these Scholarships 
g0 to Juniors (12 to 15 years inclusive) and two go to Seniors (16 to 19 years inclusive), 
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in Every State and Canadian Guild District as Follows: 
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Don’t Dube . . . Enroll Today 


There are no fees nor dues. As soon as enrollment is received at Guild Headquarters, complete plans 
and information on how to build a miniature model Napoleonic coach will be sent free of charge. You can 
enroll through your manual training teacher, your Scoutmaster, your Y. M. C. A. leader, or direct through 
any dealer in General Motors cars, Cadillac-LaSalle, Buick, Oldsmobile, Oakland-Pontiac, and Chevrolet. 
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New, unusual, and useful gifts... Ever 
cady Wireless-Electric Lights! Almost 
everybody has dim, dark elosets, corners, 
and out-buildings that ean’t be conve: 
niently wired for electric light. 
Eveready Wireless-Electric Lights don’t 
need wires! Use them anywhere; any 
time, Each light is reliably powered by 
the new Eveready extra long life, metal- 
seal Hatteries that give many hours of 
bright light. A set of renewal batteries 
twenty cents, 
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How to Read An 
By LEON 


AY, Walter," said Fred Hobart, Adver- 
tising Manager of the Ajax Publishins 
Company, "remember the lecture you 

save me some months ago on how to read 

4 balance sheet?” (PSAL, Oct 

‘The two men were 

nett’s offce one evening, 

fand Barnett, the accountant for the com: 

pany, replied: “I certainly do—and Talo 
remember that the balance sheet of the 

General Sample Company showed a. very 

favorable pesition in regard to their bonds 

and preferred stocks. Did you buy any?” 

T didn't.” Hobart answered, "though 
rot because T thought your advice unsound, 
bat because you need money, even these day’, 
to buy anything—and money 1s the “thi 
Thave least of” 

Walter smiled. “That puts us both in the 
same boat. But what's bothering sou now?” 
“Nothing much. I just ram across an earn- 
ings statement for this same company, and T 
thought if you weren't busy, you might lke 
to show me how to analyze it. You mentioned 
something, last time we talked, about the 
importance of an earnings statement in 
determining the financial position of a com- 


Earnings Statement 


MEADOW, Financial Editor 


Have you got the statement with you?" 
Hobart nodded and handed it over. 
Walter glanced at it, rapidly wrote down 
4 number of figures on one side and then said, 
Tooks like a fairly typical example of a 
sseneral earnings statement for a. twelve 
just “as well, 
‘a balance sheet, 
the form and wording of an earnings state= 
‘ment depends on the character of the com- 
pany and its business, “A bank necessarily 
reports its earnings in an entirely different 
‘manner from a sect ar wmapany oF 
department store, Fundamentally there are 
Features common to all statements, and they 
all should reveal in greater or lesser detail 
the ‘results ‘obtained from the operation of 
a company's business—which means whether 
for not the company is making profits and, if 
Thow large they are, where they” come 
from and where they go,"‘The complete earn- 
ings statement should show all that, but most 
‘companies prefer to publish only’ limited 
umber of these details, doing so for the 


"To proceed—the column marked ‘Increase? 


pany—so T'd like to know more about it. is the one T put in myself, when 
‘That's all.” me writing on the statement. 1 di 
“LM be glad to do that for you, Fred, make it easier to sce (Continued on page 5) 
GENERAL SAMPLE COMPANY 
‘Comparative Earnings Statement for the Twelve Months 
Ended December 31: 
1030 1020 Tnerease 
Gross Sates .. $2,140,510 $2,095,405 § 45,015 
OPERATING EXPENSES (Cost OF 
MATERIALS, WAGES, RENTS, ETC!) 1,802,766 1,743,320 149,446 
MAINTENANCE 23,415 21,517 1,898 
Depreciation 6.500 6.400 100 
‘Totat Orexarinc Expenses 1,022,681 1,771,237 __ 151,444 
Opexatrsc Ixcome 217,829 324,258 106,420 
Ormex Ixcoste 145312 2,305 12,007 
Toran _Iscome . 232,141 326,563 ___x04,422 
Miscettastous Istexest 4444 351 933 
Isrenest ox rewprn peer ($250,000 
—6% Ist Mowrcace 
$25,000—7% Notes) .. 16,750 16,750 
Boxp Discount & Exrenst. 3,240 33306 66 
Torat Fixep Cuarots .... 24434 23,567 867 
Nex Income Barone INcoME-TAXES 
axp Divipesps moe 207,707 302,906 95,280 
Fenerat & Orier Ixcoste-Taxes 20/615 37433 x 7.818 
Nex Ixcoste AvaiLante For 
Divwenns asp Suepivs 178,002 265,563___x87,471 
Prerexnen Divivexvs ue Bhs 
14,000 14,000 
120,000 160,000 40,000 
44,002 91.563 x47,471 
Freep Cuarces Tits Easnep.... OS 13.8 
OvtstaxpiNG Prerernep SHARES 2,000 shs 2,000 shs 
Ovrstaxpryc Comox SHARES 20,000 shs 
EArxep PER PREFERRED SHARE vsnsnae $80.04 
Eanwep per Comaon Sirare 
(x Decneast) 
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(Continued from page 4) 


at a glance what amount of increase or 
Secrease has taken place in each item, from 
1920 to 1950. 

“The first thing you see is that the com- 
pany’s gross sales show a small increase of 
S45015 in 1930; however, this gain is more 
than offset by’ the increase in operating 
expenses, and consequently the operating 
income—or the difference between the two 
—for 1930 is considerably lower than it was 
jn 1029, ‘This increase in ‘expenses could 
hardly be due to higher cost of raw materials 
for higher. payrolls since these items were 
kenerally cheaper in 1930 than in 1929. How 
fever, it’ may be traced to new expenditures 
for experimental purposes and processes, To 
learn the actual causes you would have to £0 
to a bank or investment council, for they 
might be able to get the information from 
the company. 

* Maintenance’ or the gost of factory and 
‘equipment upkeep, and ‘Depreciation’ both 
reduce 1930's operating income, althoueh 
nly slightly more so than they did in 1928. 
‘Then comes a good increase in Other Income’, 
meaning income derived {rom sources other 
than, those of the Company's regular busi- 

"What would they be?” queried Fred. 


"TNCREASED interest received from bank 
ices or rental income from property 
leased to other enterprises or individuals 
‘Added up, the total income for 1930 amounts 
to $252,041—or $94,422 less than it was i 
1920, ‘That means ‘they have $9422. less 
available for their fixed charges which, as 
{you can see from the statement, includes 
S446 for interest on miscellancous debts, 
and. interest on the company's funded debt 
fof $250000—67% first mortgage bonds and 
$25,000—7% Notes—requiring a total of 
$16,780 yearly interest, Added to that is an, 
item of $5,240 for ‘Bond Discount & Expense’ 
—which stands for the annual writing off 
‘of the difference between what the company 
received from the sale of its bonds to bankers 
fand what it has to pay out to bolders oo 
the maturity of the bonds. So now. the net 
Income drops still lower—to§207,707—or 
$95,280 les than it was in 1929, 
“There is one more item to be deducted— 
‘Federal and. Other Income Taxes’. 
amounts to $20,615, which is $7,818 less than 


since the taxable income is smaller in 1030. | 
‘The balance remaining is then $ 

this is the net income. vailable for preferred | 
and common dividends and surplus. Pre- 
ferred dividends for the year on 2,000 shares 
of 77 stock takes $14,000, theoretically leav- 
{ng $164,002 for the common stock 

‘or $8.20 per share. However, the 
saw fit to strengthen the surplus or reserve 
fund to the extent of an additional $14,000, 
actually leaving $120000 for common divi 
dens<or $6.00 a share on the 20,000 com- 


ELL, tell me—Walter, fs that 1030 
‘drop’ necessarily a cause for alarm?” 
asked Hobart 

“T'm coming to that. Now look at 
item "Fized Charges, times earned’, which is 
derived by dividing the fotal fixed charges 
into the total income—and primarily’ serves 
© a rule for determining the safety of the 
interest due on the company’s bonds and 
other notes of indebtedness. In this case, 
the company did not do as well in 1930 as 
ie did in 1020, having earned its fixed charges 
5 times as against 13.8 times for these two 
years respectively. However, it still earned 
them by a wide margin—as the total income 


was almost’ ten” (Continued on page 6) 
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clip the coupon 


(..- if you are over 55!) 


Since the first announcement of our new policy, the Provident Providor, we 
have been literally deluged with requests for information about this unique and 
comprehensive retirement plan . . . We do not want anyone to be disappointed. 
‘The Provident Providor is not offered to men over 55 or to women. We have 
other policies or annuity contracts more suitable to their needs. Nor is the 
Providor available to men in poor health or hazardous occupations. Ic is 
distinctly a selective contract, and those who obtain it get the full advantage of this 
selection. Here's what the Provident Providor guarantees to pay: 
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may be substituted if desired. | tractive feature of the Providor is 


$20,000 IN CASH, or doublethe | that You may select a somewhat 
sae o oo i sLahe policy toyour | feduced income at age 63 with the 
family in case death resuits from | guarantee that the Company will 
accidental cause before age 65. | pay an income to your wife and 
AHELPFUL PROVISION. The | Yourselfas long as either shall ive. 
diiculey wich most savings plans 
is that they come to an end in case kom 
you are disabled. The Provident 
Providor overcomes this handi- ies uy ea ipadsone 
aap by goanatecing «0 pay all | TODAY jootic describing this 


i fe ‘durin, ‘ 
Reaged tonal disablicy ‘whch'oc. | increasingly popular contrac. Just 


curs before the age specified in | lip the coupon — if you are 
the contract. under 55! 
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now! 


PROVIDENT MUTUAL LIFE INSURANCE CO, 
Phildelphia, Penosyvania 
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| times as much as the amount needed for 
fixed charges. So .bondholders ‘need not 
worry; their interest is sate, Now take the 
preferred stock. For the 2000—7% share 
Exued, a net income of $178,002 is left—or 
$8004 a share, which is also fully ample 
If there any cause for alarm, it lic: in 
the common stock which is hardly’ as attrac 
ve. as ie was in 1929 when they earned 
S12.58-a share and paid an $8 dividend. My 
advice to holders of common stock like thi 
‘would be to watch most carefully the « 
Ing earnings ‘statements of this comp: 
If the downward trend. continued, 
become serious enough to warrant inv 
ating the underlying causes of this decline 
{net results, for they might nally under 
imine the investment value of the stock. Ox 
the other hand, ff the 1951 statement should 
show that the 1930 decline was the result of 
orary factors only, the stock would 
still’ deserve an excellent rating.” Walter 
paused to light a cigarette, and then con 
tinued, “Now, Fred, you know as much as T 
‘do. about earnings Statements and the value 
‘of analyzing them for investment. purposes.” 
And that's a good 


mea Jot of good pointers 
that T hope T won't forget ‘when the time 


comes to remember them. But right now 


That we have homes!—and that wee 
fate as itis, I'm leaving now—see you 


To Help You Get Ahead 


HE booklets listed below will help every 
family in laying out a financial plan. They 
will be sent 00 request. 
Your Income and Your Life Insurance is 
the name of 3 brief bookler scientifically 
answering the question "How much life 
insurance does aman teally need?” Prov 
| ident’ Mutual Life Insurance ‘Company’ of 
Philadelphia, Peonsylvania, will mail “a 


complimentary copy Upon request. 
Before 65 and Alter explains the full 
details of 2 Retirement Income, with full 


ce, Dystality and. Double’ Acc 
Sent on -requext by The 
Equitable Life Assurance Socery, 398 Sev 
fath.Avense, New. York Gry 
How to Get the Things You Want lls 
"your. program for fering. ahead haar 
| cate Phrente Mutual Life Insurance Com 
Pang, 328 Elm Serec, Hartfod, Conn, will 
Sel yoo this bonter on request 
Hoioy Mommy shows bow the repalar ives 
aravehy soll ss under the 
Syste plan, with, snnal com 
ing Siar, ire, a pe 
nent income producing wate. Bran 
riserve fora blocs, or & fond for university 


cclucation oe foreign travel. Write for this 
Booklet 20 Investors.” Syrdicate, Tavestors 
Syndicate Building, Minneapolis, Minnesota 


How to Retire in Fifteen Years is the story 
ofa safe, sure and de 


lishing an esate and be 


tea ng a independent 
income which will support you the ret o 
the basis of your present living 
Write for the booklet to Cochran & 
46 Nosth Dearborn St, 


your life 
Badger 


See How Easy It Is tells how it is possible 
to start off with a definite plan for creating 21 
immediate esate leading 9 future fnancal 
security. Get your copy of this booklet by 
Stiting to Postal Life Insurance Company 
S11 Pith Avenue, New York City. 
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\SSURE college advantages 

for YOUR child—easily— 
surely—by setting aside as litle as 
$13.00 « month. Retum this ade 
vertivement with your address for 
pamphlet fully explaining the 
Investors Syndicate Plan, used by 


200,000 INVESTORS 
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BOSTON-LOS ANGELES, 
MONTREAL, 
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ruggints—try them today, Only 10e. 
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“ How Dol Know 
Irs. (ohristmas?” 


“ (By A Man Who’s Been Through It Many Times) 


VEN without holly and tinsel, trees and 
‘ornaments, I'd know it, One day—every year without 
fail—I walk into a room where there are a lot of pack- 
marked for me. After they are opened, T find 
myself richer to the tune of one dozen neckties and 
two dozen pairs of socks, “This must be Christmas’, I 
say—and 50 it is, 


“Now, T know that every Christmas present comes 
from the heart, but I'm practical and I wish they’d 
put a little more ‘head’ in with the heart. Neckties 
come in such astounding colors that I'd rather pick 
my own, And you can’t do much with Christmas socks 
that are a size too large or a bit too small 


“Just Jet me put in a word for myseli—and for a couple 
of million other men like me. We like Christmas pres- 
cents, and we like to give them. But when we're on the 
receiving end of the exchange, it does our hearts good 
to get a really sensible gift—of practical and perma- 
nent value, Something that gives us enjoyment, some- 
thing that reminds us of the giver—makes ws think of 
him gratefully—six_months—twelve months after 
Christmas has come and gone.’ 


. . . 
‘That's a frank, man’s point of vie 
Aren't there men you know who you're dead certa 
feel that way? Wouldn’t such a man say you used 
both heart and head when you sent him Popular 
Science Monthly for a year, as a Christmas Gift? 


You know—without our telling you—what a delight 
Popular Science Monthly, with its fascinating news 
and amazing photographs of scientific progress all over 


POPULAR SCIENCE MONTHLY 
381 Fourth Avenue ‘New York, N. 
Send Popular Science Monthly for one year on your special 
Christmas offer of $2.00 for a year's subscription (0 the names 
written below—and also send a Christmas Card bearing my 
hname and greetings for each separate gilt subscription 
Tam enclosing $ to cover these subscriptions. 
Bill me $ after the Christmas Holidays, 
(If you wish to pay later, indicate it above) 


the world—can be to the man who wants and values 
a practical gift. When you make this gift—be he father, 
son, brother or friend—a year’s subscription to this 
graphic magazine, every new issue brings him another 
reminder of Christmas—and another grateful thought 
for the friend who made so wise a selection. 


While we're on the subject of gifts, we'd like to give 
ttle Christmas present ourselves. The regular sub- 
scription price of Popular Science Monthly is $2.50 a 
yeat—but, to every reader who wishes to send the 
magazine as a gift, we'll give our own Christmas pres- 
ent of fifty cent , for each friend to whom you 
d Popular Science Monthly on this special occasion, 
you need send only $2.00 instead of $2.50. Here, how: 
ever, is a gift you cannot measure by cost, because it 
so very inexpensi yet its worth in terms of 
interest and genuine pleasure for the gift receiver is 
invaluable. And, to carry out the spirit of the season 
still further, we shall mail to every friend to whom, 
you send Popular Science Monthly as a Christmas 
mas Card, bearing your 
we and your yood wishes, and telling him Pop- 
nce is coming as your gilt 


If you want to send a gift that means something—and, 
if you want to avoid the discomforts of last-minute 
hopping in crowded stores—Popular Science Monthly 
certainly the solution to this year’s gift problems—- 
for every man on your Christmas list. Use the con- 
venient order blank, sending your remittance now or 
indicating below that you wish to be billed for the 
amount after the Christmas Holidays—and mail it 
hack to us today. 
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Like automobile radiators, the 
von below cram toch 
eat readily. Right, how both 


aximum Heat from 


Your Radiators 


By COLLINS P. BLISS 


Dean, College of aioering, MY Unter 
Dinkloe, Rgtlar eller tte 


EATING engineers have been do- 
‘ng much work recently on the 
subject of radiators; as a result 
a number of radiator develop 

ments have been made and research now 

under way is expected to do much to im- 

prove this part of the heating system. 

‘The conventional cast-iron radiator is 
simply a device to cram a. considerable 
length of steam-flled tubing into a small 
space, The sections are hollow, and steam, 
entering at one end, fills the ‘network of 
pipes oF hollow tubes of which the radia 
tor is made. The outside of the radiator 
is so shaped as to expose to the air as 
much metal surface as possible, 

‘The heat of the steam is transmitted 
to the room through the radiator in several 
ways, about thirty percent being emitted 
as radiant heat to the walls, furniture 
‘and other objects in the room.’ This kind 
fof heat could be felt even if the radiator 
‘were inclosed in a glass box. The rest of 
the heat, the larger part of it, is imparted 
directly to the air near the radiator. The- 
oretically, this air should circulate through 
the room by rising to the ceiling, traveling 
‘cron the rom, cag sentria 9 

‘to floor level at the opposite 
feluming across the floor to the radiator 
to complete the cireui 

‘This, however, is rarely accomplished, 
and, obviously, is not an ideal way to 
heat a room. The upper half of the room, 
above the breathing level, gets the most 
heat. Some of this heat is not wasted, 
because it warms the floor above, but the 
place in the living zone, where heat is most 
desired, gets the least. 3 

One of the aims of heating engineers in 
‘working on the problem has been, there- 


10 


fore, to get the heat where it is wanted. 
Some ways have been found to improve 
this situation, although they have not yet 
become standardized. Knee-high instead of 
waist-high radiators are a step in the right 
irection, tests show. But engineers have 
gone further. Several ways have been 
found to heat the useful part of a room, 


NE new kind of radiator heats by 
radiant heat” alone, being designed 
so that no air passes around it. ‘The metal 
radiates heat, sideways, directly into the 
room. This is done by presenting a solid 
‘smooth metal surface to the room instead 
‘of the usual columns. Another new kind 
of radiator emits practically no radiant 
hheat at all, but is a highly efficient, air 
heater. ‘The special cabinet in which it is 
inclosed directs the air straight out from 
the radiator into the room, instead of al- 
Towing it to soar at once to the ceiling. 
‘There are many radiators on the 
market today using some sort of cab- 
inet or inclosure, each far more efficient 
for heating the lower part of the room as 
described before and for concealing the 
radiator on artistic grounds. Those that 
‘are completely recessed in the wall are 
known as concealed radiators; exposed ra- 
diators are covered with radiator cabinets. 
‘Some of the latter use conventional cast- 
iron radiators, others new lightweight 


Tn i 

‘both concealed radiators and radiator 
inclosures may be found types giving the 
ficient heating effect desired. Each type, 
also, may be badly installed or designed, 
‘A good installation gives heat up to the 
full capacity of the radiator, sometimes 
even improving its heating effect, because 


[re noon 
__elbe SnouLa Sant 
“ewes te man 


the well designed air passages act like a 

give a draft, In a bad instal- 
fect is absent, since a front 
lacking, and ‘also there are 


value of any radiator 
‘Whether a radiator is painted with me- 
tallic of nonmetallic paint makes a dif- 
ference of nearly seventeen percent in the 
effectiveness of the radiating surface, For 
ple, a five-section radiator painted 
white or black, or even with colored paint, 
‘would be as good as a six-section radiator 
Fainted, with bronze o aluminum paint 
difference is due to the radiant energy 
of the surface itself rather than to any 
insulating effect of metallic paints. There- 
fore the number of coats of paint have no 
effect on the results, unless it gets so thick 
as to act as an insulating covering. It is the 
last coat put on that does the trick, 


‘been found that satisfactor rd 
surfaces can be made of other metals 
eae Cremer 
num, for instance. The heating element, 
rl eet pte a 
‘of sheet metal, occupies a surprisingly 
ffera) aoe aes 
‘in cabinets and walls. The type shown 
Sa eae aes soe 
for steam systems described above are 
A radiator used for hot water merely uti- 
Tizes an extra pipe connection for the re- 
tum branch. Special valves adapt such 
Senseo 
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BECAUSE OF 


THIS SPIRIT 


Tue biggest thing about your telephone is the 
spirit of the hundreds of thousands of people 
who make up the Bell System. No matter what 
their particular jobs may be, they are first of 
all telephone men and women. 

The loyalty of these people to the ideals of 
their work is reflected in every phase of your 
telephone service. It shows in the increasing 
speed with which your local and long distance 
calls are completed. It shows in the greater 
accuracy with which they are handled. It shows 
in the wider and more convenient facilities 
which are placed at your command—extension 
telephones, intercommunicating systems for 
home and office, small and large switchboards, 
teletypewriters and many others. 


Because of this spirit, your needs for fast, 
complete and inexpensive telephone service are 
more fully met each year. Men and women of * 
the Bell System are constantly explaining the 
varied telephone services to more and more 
users. They prepare the way for the new plant 
and equipment put at your disposal every 
year. Through their efforts, you receive better 
and wider service at a cost made possible only 
by an organization of this character, 

Although it does not appear on the balance 
sheet, the greatest asset of the Bell System lies 
in the skill, energy and purpose of the people 
who carry on its work. Every time you tele- 
phone, you get the advantage of this—in better 
and better service at the lowest possible cost. 


* AMERICAN 


TELEPHONE AND TELEGRAPH COMPANY * 
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The Facts Are Ancient and 
This Problem May Prove Difficult 


Wr some reader help me solve a problem 
that Its bothered me for some time? Tam 
ot mathematician enouzh to figure out what 
Tonding capacity ‘Nosh’ Ark ad, nor can T 
sama or aint ft weight ot ae 
Of each and every living thing that erepet 
Upon this earth" Ther 

Were ome creepers in (eRvEREr TBE TT) 
those das, don' forget, (tim 'mr Sencar 
Beside some of them our 

ftephants would ok tke 
Dykmies. Perhapn some 
She of De. Gregory's 
Fidiculrs i be’ so hind 
sto furnish me with the 
Hates and show me 
How it war possible for 
Noah to take such a 
cargo on sucha erat.—LLAN., Paradis, Cal 


Wail of the Critics 
Just Burns Him Up 


1 ast a regular reader of Porutan Sever 
‘Moxrinuy and. am well satisicd with the 
varity of articles and the clear way in which 
they are presented, uti burn me up to read 
about fellows who think that “tall buildings 
slow up the earth's rotation” and others who 
fare "not interested in 

‘opment, of man.” 
more science and photography and less ying. 
Tf flying doesn’t Involve science as much as 
photography, Ml co. into exile, T advise 
those who think there isn’t any’ science in this 
magazine to take a good look at the cover 
of any sue—CSIB, Teaneck, N. J 


Popularity Helps Us 
to Escape the Peuning Knife 


T mo made up my mind not to resubseribe 
for your magazine, not because T did not lke 
it, But as a measure of economy. However, 
ry family prefers Porctar Setexce Mowraty 
to some other magazines we are rece 
s0 T have decided the pruning Knife will eo 
in a different direction—J-H.B., Quincy, 1, 


Little Boys Wear Ribbons. Too 


Titusrearixe. the effects of giving thy- 
roxine, page forty-two, December, you print 
before and after pictures, the first showine 
1 beribboned litle girl, the second a little 
oy. Science certainly ie wonderfull -MLK., 
New York, N.Y. 


Can Anyone Straighten 
Out This Crazy Compass? 


T ast sending you a problem that hs 
cheated me out of many hours of sleep. Sup~ 
Dose a ship is halfway: between the equator 
And South Pole. What 

would happen to the 

compass? Thi tried 10 

paint to the North Pole, 

would it not take the ( ¢ 

shortest route? Tf that 

is true, why wouldn't the 
compass point through 
the ground to the pole? 
‘Your readers have an- 4 
swered everything else in 

the world so maybe they can guess the 
answer to this one.—R.LH,, Galveston, Tex, 


n 


He Wants Book Reviews 
in Your Pet Magazine 


‘Twexe is one thing tacking in Porvtan 
Scumsce Mostuty that would be liked by 
many. "That is a review of the science books 
‘of the month. T'do not believe that your 
paper has this in it. If Tam mistaken will 
{you please tell me where to find it in the 
‘magazine—R.RB., New York, N. Y. 


How About “Auto Kinks” 
and Good Old Gus and Joe? 


I sons with CAM, of Lakewood, Ohio 
Yeu frtily ght to have seve nes of 
etomobil” sod perhaps a departs 
aot t gets at oped power, 
Sel pertoraanee to cam in penta an all 
fare"in pertceae “To adeance 2 ron 
a 
popular, eels remind you the 
Tetnterof cae dese whe retd Jour sam 
Sine restart." What iver" woulda be 
interested nd some’ pep (the larly 
Scharrer ta Ne own Giopiated Model 
TP Wma, Je Chterton, Va 


He Saw Indian Use Cubé 
Poison to Catch Fish 
‘New Indian Poison Aids 


Of April each year. A 
‘week or 0. before that 
Gate 2 dozen of the 
Indians, would g0 to the 

cube 
roots, “At the fish catch= 
ine, thirty or forty 
them would ne up on 
the bank near shallow water. Each man had 
four or five pounds of the root in a burlap 
sack and when this was pounded against the 
rocks the juice gave the water a milky color 
land soon the fish would come to the surface 
‘and flounder around gasping for air. As they 
eated helplessly downstream the Thdians 
would grab them. Tn this way fish were 
‘caught Tor the big feast. ‘The fish did mot 
Seem to be poisoned, and in a few minutes 
completely recovered from the effect of the 
‘drus. Their flesh was not in any way affected 
iby the drus—EBR, Eset Lake, Fla 


Should Keely and His 
Motor Be Forgotten? 


Wr do not some of you informers of the 
Public tell the younger generation something 
bout the Keely Motor of the gay nineties, 
‘which was all right “only it wouldn't mote? 
Just as we laurhed poor Lancley into 

irave and have lived to see his ideas survive, 
so we are now tracking in the steps of Keely 
and our eolleze profs are teaching his theories 
and Keely is wholly forrotten. Why be 


‘ungenerous and deprl his 
even if he did resort to fraud to get money. 
{o develop his motor? “After all its evident 
hie was a mechanical genius and is entitled to 
consideration—F.W.D,, Creston, 1a, 


Here's an Old, Old Gun 
with Its History Unsung 


T snovin like to know if you can help me 
‘out on a problem I have been trying to solve, 
Town an old muzzle-loading tifle we 

tine and’ three-quarter 

pounds. Tt was made by 


Hicheoek. nd "Muzzy. 
There is no date om 3 
The barrel is octagon in > 
tape and thirty-four 
inches tong, "The firing 


pin’ and hammer are 
placed ‘on the underside 
the barrel, The butt 

Tight brown hard- 
‘wood and on the left side 
is a. pocket for percussion caps. The only 
marks are under the brass trigger guard and 
‘on the end of the barrel at the butt where 
the mame “Dover.” the Initials BS, and the 
figures 108 appear. Can you tell me anything 
about” it, such as the date and place of 
manufacture? Or ean any of your readers 
five me this information, which T am ansious 
to eet?—HR., Lowell, Mass, 


Discoverer of Cannibal Germs 
rs Our Article 


1s R, StAWTER wrote a most inte 
ele on the "New Found Cannibal 
Germs” in-a recent issue of PSM, much the 

nny that have come 
he pres, and T have 
mulch, Not the least 
important part of this artile is the relation~ 
shine which are brought out between one and 
another field in bacteriology...Too often seml- 
Popular articles are very misleading im that 
they do not ive any background for the 
reading’ public to “build upon—Arthur 1 
Kendall, Chicago, Tl 


Gregory Is The Bunk, but 
the Rest of the Book, Ob, Boy! 


T nave been a reader of your magazine for 
several years. It is one of the best T have 
ever read. Profesor Gregory's stories are the 
bunk, but those of the Crime Detection 
Bureau are fine, Give we some more picture 
‘ples like those om pase 


fever Seen, Although Tam 
ot making ane, George 
Waltz’ haps and mishaps 
Jn the construction of his 
television receiver: make 
ood reading. Tam glad 
to see that you let only, 
Brstclast advertising in 
your magazine. Whenever I see an article 
that T have seen advertised in Porvian 
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‘Scizxcr Moxriny I do not hesitate to buy it, 
because T know it would not be advertised 
in your fine magazine unless it was first-class. 
HWA, Charleston, §. C. 


Predicts Rough Trip for 
Motorcycle Soldiers 


Ix nzanivo your October isu, T was inter- 
ested in the article on the new motoreyce 
troop developed by: the Army to replace the 
Envaly unit" Among all the recent military 
‘ievelopment, this one 

certaimiy seems. rdieoe 
ious. Any. achoolbos: 
Knows “that 3 battle 
round is" not_tke a 
Paved strc. Tmasine 
this motoreyele tro 
trying. to rive. through 
trzey brut over rocks, 
sone, ditches, shell holes, 
Fences rss, and ules, 
and ai the same time fre 
ing. accurstely and eflectively at an enemy 
Inthe ft place the drivers would be strug 
ling with "the machine, and under” such 
Eomitons would certainly nat prove practical 
t's succenful warfare unit, ‘The Govern 
‘eatin my opinion, woUll be much beter 
Sf ie Rspent- more time and money in 
feronautial advancement instead of armuse- 
tment devices forthe land’ troops. Every one 
nove the next war wil be fousht in the ar, 
And not with motoreyeles-—L-Sy Tulsa, Os 


Condensed and Complete— 
That Desccibes Us 


Trmmvx your magazine is the most con- 
densed and yet the most complete magazine for 
keeping up to date on all branches of science 
Jn the least amount of time spent in reading 
Tt, Hence, itis the only magazine I am taking 
0 college with me. An engineering student 
working his way i and must be very con- 
siderate of time. Keep up the good work, 
ane aboye al boost Aviation-—RRM, Sil: 
water, Okla. 


You Scientist Cheps 
Ace Hurting the Constitution 


‘weap with interest the letter by G: 
Dutch Wet Toa concerning the scientists 
(2) spending so much time trying to prove 
the Bible a tie. T say a hearty “amen” to 
every word in that letter, and wish to add 
that those so-called scientists who pretend 
to be able to correct God's mistakes are doing 
‘more to. undermine the Constitution of the 
United States than any other class or group 
of people, domestic or foreign, communists 
hot excepted. To the same degree that they 
succeed in persuading people to discredit the 
ible, to that degree they destroy the people's 
respect for the Constitution, whieh Is founded 
ge principles taut inthe Bile HLA, 
Lone xD. 


Chemical Experiments Coming 
Soon—Watch for Them! 


Fon Pete's sake print some good chemistry 
articles and experiments! T have seen many 


fick rogues =Our 
mee hence copes: | QUURTRY T 
iment in your maganine 

You ‘certainly would gee 


i SEY at 
ad ee Ea 
ort 
mee te ee 
rie “nek 
Sh Sa 
aoe 
GAT St nany mo? Cone 
me SHED, Maes 
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Those Russian Articles 
Are Still Bobbing Up 


Tasca recent recruit among the admirers 
of Porctar Sciexce Mowratx, and all Lean 
say is keep up the good work of spreading 
scientific Knowledge throughout the world 
By the way, I think it about time someone 
stood up in defense of FPS, of Denver, 
Colo, Porvrar Sciesce Mostar, as Tunder= 
stand it, is a scientific magazine and not a 
Battal propagandist. So, then, why publish 
frticles on Russia's five-yearcplan, which 
Sf nating bee's ee tide te 
faring of anchored people In anewet 
to the letter of Nicolaief, Russia, in 
the October issue, may T add that perhaps the 
reason why be exalts the Soviet. govern- 
ment is because he himself may be paid for 
spreading Soviet propaganda, Rusia may 
hhave no aristocracy but it surely has a despot 
in the penton of Stalin EMC, Baranof, 


That Arizona Meteor 
Exploded When It Struck 


Ts A recent lave of Porvian Scusce 
Moxriuy, EDA wishes to. know where 
tse. of Richmond Cali gets his 
Isfornation about mctcor’ He clsie that 
ieee plano "hm ning a tan 
rom the perpendicular te. 
at phutorrepted teow fet the siaple 
feasol that if he photographed them they 
ecemarly were incandescent and they were 
Probably ity miles above the earth, Now 
SERCO aor not scm fom that 
eters fll as teric speed throush space, 
trhere there is no restance to speed an nd 
Iniion, ‘They may’ come at any ane before 
they strike the atmosphere, but s4s00n as they 
strike the atm 
Irion heats 
Dearly all of them 
Before ‘hey’ veach the 
farth, ‘The “that do 
Stanage "to reach the 
arth are checked by the 
Stmomphere, cool of, and % 
tre not teen but ‘they 
ihe the earth perpen 
thedlae tothe sua 
the Atizona cater, 


is: no. evidence by. the 
shape that the meteor struck at an ancle, no 
way to tell how it struck, They assumed that 
itstruck at an angle, so they bored at one side 


ing, ‘Then they were going 
‘middle of the crater, but concluded that it 
was not one solid unit but made up of many 
small units. When it struck it must have 
exploded and scattered all aver the neizhbor- 
hood, s0 the minine operations are abandoned. 
Use. J. 11, Richmond, Calif. 


Here's a New Word to 
Take Place of Evolution 


Mvcxt as we find ourselves burdened with 
scientific terms, there is yet much confusion 
from the loose way in which the term “evolu 
tion” is used. By many textbook writers it 
signifies the changes that have occurred in 
the past, resulting in the present population 
of plants, animals, and human beings; while 
fother writers involve speculative ideas as t 

the causes of these changes and elaborate a 
length as to the various theoretical aspects 
fof the problem, until the average student is 
confused as to what i true and what is 
merely speculative. A term is needed that will 


jotropy: the changes that have occurred 
in living organisms under the influence of 
‘environment; the body of facts dealing with 
the changes ‘in living things. By using. the 
term biotropy we can make the great mass 
‘of ‘scientiic facts acceptable to all schools 
‘of thought, irrespective of their opinions as to 
‘the forces involved —H.W.C., Angwin, Calif, 


Descriptive Articles on 
Motors Are Politely Requested 


T nave read many issues of Porvtar 
Scuxcr Mostuiy and have always found 
articles that were interesting and informative, 
Some articles were not read because they 


amcemaens 
se one 
pepe ela 
peer 7a 
oan ae 
on publi tht ont 
Page ee eC 
eee oes 


‘of course, almost impos. 
sible to sell your erties an idea of that kind. T 
invariably derive a reat deal more than 
twenty-five cents worth of satisfaction from 
fetch issue that T buy. Perhaps you may have 
both the inclination and the space to publish 
amarticle on electric motors, ling about the 
Aiterent types af AC. and DC and what 
tuse each is best suited for and why.” An 
article of this nature should be of widespread 
interest, becawse although electric motors are 
{in use all around us, few know little or 
thing about them. “As the use of the Diesel 
‘engine is increasing fairly fast, a similar 
‘descriptive article on it shoul be of interest 
to many of your readers, However, if you 
do not believe it advisabie to comply with 
my request, I will not stop reading PorvLaK 
Scursce Moxtmty, and T will not write you 
hat you are paling an extremely poor 
‘magazine —HALM,, St. Louis, Mo, 


Thinks Science Lags Far 
Behind the Real Inventors 


1x um: Dark Azes, religion dominated the 
public mind. Now itis science that tells us 
What to think and do, The unrestrained 
slorifiers of science put it in place of God. 
fand ascribe to it all good things, just as 
religion once claimed that everything, hap- 
Fened for some purpose of God's. These 
‘Scientists are unwilling to admit that, their 
creed expresses only alt truths 

result merely of conscious selectio 
tion of phenomena. Science lays claim to all 
inventions, even though the inventors were 
lenorant of scence, coniton tht has not 
infrequently obtait ve truth is that 
inventive ingenuity is far ahead of scientific 
theory. Why do. you always boost these 
‘worshippers of science?” Why not give a 
chance to those who date to tell ofthe failures 
of sclence?—AE.P,, Santa Rosa, Calif, 


Pinhole in Cigarette Will 
Give You a Cool Smoke 


Reavexs may be interested to learn of this 
little experiment which was described 0 me 
a few days ago by a con- 

penal reo mine. 
that he tnck wot ore 
universally employed. in 
Ensland and America. 
Bore ting your next 
Gaarctte perce the paper 
srith a pin about half an 
Inch irom the end which 
Bnot to be lighted only 
2 small prick throu the 
aver neceesry—then 


as usual 
‘You will be surpriced —G.H.B., Cardiff, Eng. 
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PRESDWOOD... 


puts speed in industry 


Masonite Presdwood, the all-wood grainless 
board, grew up with the machine age—with 
the crash of presses, the whir of planers, 
the bite of drills, It thrives on the rushing 
speed of modern production methods... saves 

recious minutes on every operation...never 
pp cetieg beget 
‘well with hard tools, Never spits in naling 
close to the edge. 


Everywhere they're used, these modern 
industrial boards, rigidly graded at the mill, 
cut labor and material costs, eliminate waste 


and rejections, For making good products 
better, nothing compares to Presdwood —for 
steelplate strength, durability, impervious- 


, a 


“Maeef Prenead— render, 
‘atarng Com Barn, es 


nd of spots fr sh hea, 


fsbo 


‘ess tomoisture, and easy workability. Iteomes 

in lengths up to 12 feet, or cut to your speci- 

fications. Smooth in finish; rich brown in color. 

Apply lacquer, enamel, paint, stain, varnish 
‘any finish you please. 


A sample of Presdwood sufficiently large 
for testing will be sent on request. Also the 
Presdwood booklet telling the story of its 
manufacture and listing 80 of its uses. 


Masonite 


PRESDWOOD 


Cut or processed 
to your order 


‘The Masonite Corporation is now 
turers with Presdwood specially p 
lar requirement, or cut to any desi 


setvice required of boar 


—, 
panera | 
Tope onnt rue 
Chel ihe copes or wee ner fal inormson Snr 


‘Masonite Corporation, 
TIT W. Washington Street 


Mail the coupon today. It 
will bring you the inter- 
citing story of Presdwood 
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He F/ew an AiRSHIP 


Before the Wrights 
Were Born! 


HE was 1863; the month, June. The 
Civil’ War was at its height, Men in stovepipe 6 
hats and wearing sideburns and women in poke g » 
bonnets and crinolines weighed the chances of 


MeClellan and Lee, The rallrosd, in America, 
was only thirty-five years old; telegraphy, scarcely twenty 
Stagecouches  lumbered over ditt roads; sklewbeclers 
churned noisily along the Mississippi. Fly 
fealm of dreams; the Wright brothers were not yet bor. 

Yet in that year an American inventor and patriot de- 
be ive bak, oy [palin 
plloted a divigible! By a queer 
wis of fate stony docs not By 
record the marvelous feat of this 

jioneer, You will seek his name 
Uekinitimianas. Roger B. 
But he and his amazing accom: A 

plishment live in dusty offical WAttman 
Aocuments yellowed newspapers, 
and long-foagotten letters in pub 
ile and private fies. 

‘An exhaustive investigation 
and examination of this mass of 
material Tecently: completed. for 
Porctan Scmsce Moxtity en- 
ables me to tell the thing story 
Of the work's first practical air 
ship and the courageous genius 
tho wat its builder and pilot: The 
Strangely neglected hero of this 
‘saga, whose name should occupy 
a plice of honor beside those of 
Stephenson and Fulton, is Sol- 
omon At 

“Andrews was the first man 0 


Drawing by 
HG, SEIELSTAD. 


DR. SOLOMON ANDREW 


TARTLING FACTS Found 

in Old Records, and Set 
Forth for You in This Article, 
Prove Unknown American Built 
and Piloted a Dirigible More 
Than Sixty Years Ago 


Drawing of the Right 
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MADE AIR HISTORY 


heart of New York City. Taking off 
from a certain point, he cruised 
bout in all directions and succeed 
‘ed in returning to his starting place. 

‘No wonder that the new, miracu: 
Yous. skyship was the sensation of 
the day. In New York, then about one 
tenth its present, size, only the War ri- 
valed Andrews? invention as a topic of 
excited conversation in parlors, coffee 
houses, marketplace, and street. “Navi 
sation of the air is.a fixed fact,” exclaimed 
the New York World. "The ‘problem of 
the centuries has been solved!” The New 
‘York Herald wrote: “We have this week 
the pleasure to record the success of the 
‘most extraordinary invention of the age, 
if mot the most so of any the world ever 
it eet 


LMOST as remarkable, and historically 
‘quite as noteworthy ‘as its perform- 
ance, is the fact that Andrews’ last a 
‘built just after the close of the Civil War, 
‘was constructed not by an individual, but 
company incorporated for the purpose. 
ie Aerial Navigation Company, unques- 
tionably the world's first organization for 
the commercial exploitation of aircraft, 
ani cieieh Nore I. 
ith money scarce lustry nea 
paralyzed as a result of a financial de- 
pression, a group of hardheaded business 
men subscribed thousands of dollars to 
establish a regular air line between New 
‘York and Philadelphia. The company’s 
charter, drawn up sixty-six years ago, 
authorized “the transportation ‘of 
ers, merchandise, and other matter from 


place to place.” Can there be any doubt 
that this document, still on file in the 
offices of the County Clerk of New York 
County, belongs in a class with the char- 
ters of the first railroad and the first 
steamship company? 

‘America’s first air pilot was no crank 
‘or impractical dreamer. Living from 1806 
to 1372, he was a prominent physician; 
leading ‘citizen of Perth Amboy, N. J., a 
much more important city than now; and 
an inventor with twenty-four patents, 

Professor Joseph Henry, famous phys- 
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ANDREWS PLYING-SHIP. 


PAWN MAY 


ident of the Board of Health, and dis 
—— barged fsa Ape are 
munity yellow fever and cholera, 
He served Jules ‘of tne Peace, der. 
man, councilman, and thrice as Mayor, 
During the administration of President 
Tyler, he was Collector of the Port of 
Perth Amboy, at that time a rival of 
New York and center of the biggest 
oyster fisheries in the country. 

A friend once said of Andrews that “he 
could not a Sg 
Secing "an improvement that. might 
made in it." ‘That such a mind should 


and gas lamps. His wickless oil bummer, in 
‘which oil is converted into gas by the heat 


of ite own flame, is used to this day. 
About 1834, when ‘anthracite was first in- 
troduced for cooking, he devised the com- 
mon kitchen range. But that which brought 
‘him nation-wide fame and substantial re- 
wards was his invention of the first com- 
bination. tock, 

Tn spite of an extensive medical prac- 
tice and ceaseless activity as an inventor, 
he found time to discharge a multitude of 
civic duties, For many years, he was pres- 


be was forty-three years old hs solution 
fhad reached a stage where he found it 
necessary to protect it by filing a caveat 
with the Patent Office, ‘This procedure, 
abolished in 1910, consisted in giving 
notice to the Patent Office to prevent the 
granting of a patent to another for the 
same invention during the life of the ca- 
‘eat without informing the first inventor. 
Hiis idea was simple enough, but of sufi- 
cient novelty and importance, even to 
this day, to be as an aerody- 
‘namic principle used by modern airships. 
Had Andrews lived only twelve years 
longer, he would have seen his fellow 
fookes Joa J, Meenas, se 
the same’ principle to the first glider (P. 
SM., Oct. '30, p. 19). 2 
“Andrews proposed to apply to a balloon 
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the same principles that drive a sailboat 
With ace win he prema om the 
sail is resisted by the pressure of water 
‘against the opposite side of the hull, and 
the boat moves ahead when the hull is 
hheld at an angle that will bring these 
forces together to give forward motion. 

‘Similarly, the downward pull of gravi- 
tation on a’ gliding airplane is resisted by 
the air pressure under the wings. These 
forces combine to give forward motion 
as the plane is set at the gliding angle; 
and descent, instead of being in a 
straight drop, is on a,long slant, 

intil Dr. Andrews’ time, most bal- 
loons were spherical, and met equal air 
resistance when moving in any direction. 
His idea was to shape the balloon so 
that there would be less resistance to 
forward motion than to motion up oF 
down, To do this he made a balloon in 
the form of a fat cigar or, as he called it, 
‘a flattened oblate spheroid.” 

From this bulging eplindrical 
envelope with pointed ends he 
Sispended a basket containing a 
‘weight that could be moved from 
end to end, The shifting of this 
‘weight would tilt the entire ma- 
chine and thus give the skipper 
control over the angle of fight 
He calculated that an angle of 
from ten to fifteen degrees would result 
in satisfactory forward progress. 


‘0 FLY, the bow would be tilted 

upward and ballast discharged to make 
the craft lighter than air, She would then 
rise} but with the lift opposed by the air 
pressure against the broad upper surface, 
Fer movement would be forward, at the 
angle established by the tilt. Once in 
motion, she could be steered with an ordi- 
nary rudder. Arrived at the desired height, 
the pilot would discharge gas to make the 
ship heavier than air, and with the angle 
reversed she would ‘escend on a slant 
that would carry her farther ahead. In 
this manner, flight would continue until, 
through the discharge of gas and ballast, 
the ship would be brought to earth. 

For his first ship, Dr. Andrews proposed 
to extend the gas bag over a frame eighty 
feet long, twenty feet wide, and ten feet 
deep. To house the craft,’ he put up a 
tilling 100 feet long, forty.sx fet wide, 
and thirty-six feet high—the world’s first 
hay 


ie craft was finished and inflated in 
the summer of 1849, Later the inventor 
wrote that she “was kept full five weeks 
and experimented on in the building, but 
the vessel was never taken out of the 
hhouse, From these experiments much as 
Teamed, and new food for study and re- 
flection was obtained, and profited by.’ 

“That his first experiments did not shake 
his belief in his theories was shown in Dr. 
Andrews’ later work. His unwillingness to 
take the ship into the air probably: was 
due to conditions arising from faulty con- 
struction; such as, for instance, the fact 
that, with the envelope partly empty, the 
remaining gas would collect in the high 
end and throw the machine out of bal- 
ance. ‘The work, however, as by no 
means lost, for the ship which he built 
fourteen years later owed much of its 
success t0. these early experiments. 

Tn the intervening years, Dr. Andrews 
‘was too busy with his medical work and 
‘ther matters to give much thought to his 
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AmOUDINI NEEDED 


ip beyond evolving for it the name of 
‘Aereon,” a combination of aero and eon 


rowing country-wide business. which 
combination lock had brought him. This 
he had invented almost twenty years ear- 
lier. In older locks, the bit of the key— 
the projecting part that operates the 
mechanism—was made in one piece with 
the shank, or stem. Dr, Andrews was the 
first, man'to make this bit in detachable 
sections, and to construct the lock itself 
in such’a way that it could be worked 
‘only if the sections of the bit were slipped 
fon the stem in a certain order. After the 
key was @urned, the sections were re- 
moved, and the lock could then be opened 
only by a person who knew the combina- 
tion; that is, the onder in which the sec- 
tions should be slipped on the stem. 


HIIS invention was tested under dra- 
matic circumstances. In 1832, Dr. An- 
drews built one of his locks into an iron 
chest in which he placed $1,000 in cash, 
Then he had the chest chained to a lamp- 
post at the commer of Broad and Wall 
Streets, New York. Anyone who could 
pick the lock was welcome to the $1,000. 
‘The lock-pickers were baffled. The chest 
was left chained to the post for a month, 
and in that time hundreds of rival experts 
tried their hands at it and failed. This 
suceess brought him fame and a flood of 
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wrtment for the supply of all its 
needs, a contract which he held for 
thirty years. 

‘The Civil War caused Andrews to re- 
sume work on his airship. But not at 
‘once. It was to be expected that a man 
of his public spirit would offer his serv- 
ices to his country, and shortly after the 
shot on Fort Sumter had been fired he 
volunteered as a medical officer. 

At Harrison's Landing, on the James 
River, he witnessed the’ efforts of the 
‘newly formed Balloon Corps to make 
observations. from a captive spherical 
balloon, Suddenly, it occurred to Dr. 
Andrews that an aereon, flying over the 

enemy lines and returning with 
reports, would be an infinitely 
better means of, observation, 

‘Therefore on August 9, 1862, 
he wrote a letter to President 
Lincoln, In this he proposed his 
idea, stated his experience, of- 
fered to pledge real estate 
valued at $50,000 for the suc- 
cess of the venture, and prom- 
ised to “sail the airship five to ten miles 
into Secessia (enemy territory) and back 
again, or no pay.” 

‘This was the first step in a long and 
almost heart-breaking campaign the in- 
ventor_ waged for Government. recogni- 
tion, For some unknown reason Lincoln 
didnot answer the letter. 

Undaunted, Andrews wrote a similar 
letter to the Secretary of War, and was 
rewarded with a request for drawings and 
‘a description, These he delivered on 
September 1. They were submitted to the 
Bureau of Topographic Engineers. In a 
report, made three days later and without 
Dr. Andrews having been given a hearing, 
the Chief of the Bureau stated that. he 
‘was “not fully convinced of the possibil- 
ity_of this method of locomotion.” He 
added that he could not see that the in- 
vention had practical. utility and was 
adapted to and needed for the public serv- 


‘Dr. Andrews replied: “I intend to build 
fone immediately on my own account, and 
if successful I shall present it, to the 
United States Government, in the hope 
that it may shorten the War.” 

Plans for the new airship showed many 
improvements over the one built fourteen 
years earlier. To give greater resistance 
to vera motion and, therefore, higher 
speed forward, the gas was in three 
inte eylnders, each thirteen by eighty 
feet, placed side by side and stiffened by 
Iengihwise. strips of wood. From these 
‘was suspended a basket twelve feet long 
by sixteen inches wide. Instead of an of- 
inary weight, it contained a car running 
fon a track to’ permit shifting of the bal- 
ance for control of the angle. 

A noteworthy feature of the new ship 
was that the cylinders were divided into 
compartments to prevent the movement 
of gas, an idea now credited to Count 
Zeppelin and (Continued on page 123) 
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ARBAGE 


old Ps 
beside him on the wharf 
guess, I had some of our engineers meas- 
ture it with a transit level 

“In the summer,” he continued, “we 
get mostly rubbish and only about fifteen 
percent ashes; in the winter it's about 
filty-fifty, ashes and rubbish. Nowadays 
with a depression on it doesn't pay to 
trim the rubbish, As a result there come 
to the island paper and a lot of other 
materials that under ordinary conditions 
would be reclaimed by contractors who 
buy from the city the privilege of trim- 
ming from the scows such stuif as they 
an use,” 


‘OLLOWING Paddy Hynes around 

Riker's Island, 1 got glimpses of some 
of the still usable things that New York 
throws away. High up on the dark wall 
fof the boiler room that supplies steam 
for the big power shovel was the plaster 
head of a woman wearing the frozen smirk 
‘and modish bob that once had embellished 
the window of a hairdresser, On the wall 
‘of the machine shop hung a large mirror 
in a gilt frame, 

In the pilot house of the tug that 
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Drought me to the island T 
had "seen an_ old-fashioned 
square-topped piano stool up- 
holstered with red plush. 
Here and there, among. the 
piles of planks and old boil- 
ers stowed between the build- 
ings clustered at the wharf, 
were a number of trunks. 

Fragments of labels. bear- 
ing the names of hotels and 
steamship lines testifled to 
the character of the finery 
once sheltered within those 
trunks; but now someone 
had sawed a piece from the 
side of each of them, and 
from the interiors ‘came 
squeaks and whimpers. The 
trunks were dog houses, and 
within each dwelt a mother 
dog and her puppies. 

There are about sixty full grown dogs 
on Riker’s Island, and they have a never- 
‘ending job. Their task is keeping down 
the number of rats, Rats get 2 fat living 
from the garbage that inevitably finds its 
way into the rubbish and ashes. There are 
giants among them, so big and strong 
that Paddy Hynes and his subordinates 


ela "growth 


ISLAND OF WASTE SLOWLY BURNING 


yenerated by chemicals in rubbiah start 
fires which may borat 


long ago wearied of trying to convince 
visitors of the truth of the fabulous yarns 

tell about them. Nowadays’ they 
simply point to the rats that seem to fear 
conly the dogs. 

‘There are thousands upon thousands 
ff these loathsome creatures, They thrive 
in spite of many attempts to destroy them 
wholesale by poison and by traps, and 
were it not for the dogs they would 
increase so rapidly that the island soon 
would be unsafe for its human attendants 

On the southern end of Riker's Island 


buildings are now being built. Anew 
penitentiary is (Continued on page 2 


Trimmers at work on 4 New Yast 
emp herp. Paper, bones, b 

ouhaif a doten men and proved 
here is gold in a city's garbage 
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roll-top desk in his office in 

New York City, a modest, 

middle-aged, “bespectacled 
rman, looking more like a banker than an 
explorer, calmly told me the other day 
that he ‘had just made the largest single 
find in the tor of fossil hunting and 
unearthed one of the greatest treasures 
ever discovered by science. 

He was Barmum Brown, famous pale- 
ontologist_of the American Museum of 
Natural History, Naturally, he did not 
‘announce his achievement in those words. 
What he did in our talk was to disclose 
for the first time that, a few weeks ago, 
he returned from the West with the skele- 
tons of nine huge dinosaurs, approximately 
‘80,000,000 years old and each about the 
size of a rhinoceros, which he dugg up in 
the Badlands of Montana. Never before 
have so many of the giant denizens of 
the foreworld been uncovered by one ex- 
plorer in one dramatic “strike.” 

"That, in itself, would have been enough 
to reward a lifetime of digging and crown 
the career of any fossil hunter. Yet, it 
‘was only part of the amazing haul that is 
certain to form the subject of enthusiastic 
‘comment and lively discussion in scientific 
circles throughout the world as soon as 
the results of Brown's record-making ex- 
edition become generally known. 


Se at an_ old-fashioned 
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Montana 


Near Cameron, a little trading post on 
the Colorado River in Arizona, Brown ds- 
interred the remains of a strange, extreme- 
ly ancient reptile, In perfect ‘conditi 
despite the fact that it had lain bur 
jn the rocks for 185,000,000 years, it is 
the most nearly complete skeleton of that 
remote age ever found on this continent. 
‘The creature, about three feet long, with 
aa skull the width of a man’s hand, has not 
yet been classified, though many of its 
‘Characteristics indicate its relationship to 
the alligator. 

‘An authority on comparative anatomy 
with whom I discussed this discov 
Iter tld me that, i Bis opinion, ths 

ile ist missing 
Between the dinosaurs and the crocodiles, 

‘Even that was not all. In the depths of 
a cave. fifty miles from Carlsbad, 
under heaps of bones of extinct animals, 
incoding camels muck, eae, bares, Be 
‘son, and birds, Brown discovered a single 
arrow point that furnishes further proof 


Treasure 


ARTHED 


fd in history 


IN 


Badlands 


of his theory that men inhabited America 
from 15,000 to 20,000 years ago, 

‘That conclusion ‘the scientist reached 
three years ago (PSM, Jan. '29, p. 42) 
when he excavated a herd! of extinct bison 
from a quarry at Folsom, N, M., and 
‘among the skeletons found Seventeen well, 
shaped arrow points. 


AL this the scientist accomplished in 
the short space of four months! He 
left New. York at the end of May and 
returned in the latter part of September. 
Before leaving he promised officials of the 
‘Museum to “get them a dinosaur.” 
3s this promise that led to his dis- 
of the nine dinosaurs, biggest find 
of its kind on record, This was the way it 
happened: 
You see," he explained, “the Ameri- 
can Museum is making preparations for 
the opening of a great new dinosaur hall, 
My colleagues stid they needed one more 
‘ood specimen. I told them I would go 
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Be. €. Winer of 
frame 


By 
ROBERT E. MARTIN 


‘out and get them one in short onder. The 
fact 4s, T had one safely tucked away in 
Montana. Three years ago I was working 
about fifty miles south of Billings when 1 
ame upon a fine specimen of a dinosaur. 
Tididn't have enough time to dig it up 
80 T covered. it carefully: with clay, just 
fas a dog buries a bone, Under those «ir- 
Cumstances, It was easy to promise the 
Museum a dinosaur. 

“Three of us Went out to Montana 
P, C. Kaisen, my chief assistant in the 
ficld; E. B, Lewis, a naturalist from Vale 
University; and i. At Billings we. were 
joined by a local man, Darwin Harbicht. 
Sure enough, the beastie was stil exactly 
where I had left it. While we were dinging 
Lup, we came upon the skeletons of three 
‘others, That made four. Shortly after- 
‘ward, ‘we discovered five more, making 
nine in al 

‘This harvest gleaned by Brown appears 
all the more amaaing when compared with 
the seanty material resulting in many eases 
from years of patient effort on the part 
of other fossil hunters, 


LY the other day, Dr, C, W. Gil- 

‘more, paleontologist of the Smithson 
fan Institution, Washington, D. C., told 
me that in more than thirty years of dig~ 
ging he had never had the good fortune 
to find an important entirely complete 
skeleton until his trip to Bridger Basin, in 
the Badlands of Wyoming, a few moni 
ago, There, among other finds, he un- 
earthed the complete skeleton of an Hyra- 
cchyus, a small, primitive thinoceros, and 
an Orohyppus, a tiny horse which ‘once 
roamed our western plains. 

‘On that same expedition, Dr. Gilmore 
‘had another piece of “hunter's luck.” “We 
hhad packed our equipment in the truck 
and were driving back to camp for the 
night one evening,” he told me, “when 
oon the way we stuck in the partly dried 
bed of an old stream. T asked one of the 
‘men to get some flat rocks lying near by, 
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thinking to lay them under the wheels 
‘of the machine as a pavement. When he 
turned the first stone over, the man dis- 
covered a well-preserved crocodile's skull.” 


bbut the majority of fossils are found by 
hhard work with pick and shovel. Every 
year, small parties of scientists go out on 
expeditions, seeking to find fossil remains 
that will aid them in their effort to trace 
life back to its original sources, These 
men do not dig at random. Their oper- 


ations usually are based on a carefully 
planned campaign. To begin with, fossils 
fan only be found in certain geological 
Formations. It is only in places where the 
carcasses were buried by some upheaval 
of the earth soon after death that fossils 
‘Through the ages, certain of our west- 
erm areas were tossed about by mighty 
cataclysms of Nature like earthquakes 
and erupting volcanoes. Such relatively 
rapid changes in the character of the 
country buried much of its animal life 
and led to the formation of fossils 
4 Topial of excellent fossil bunting ter. 
titory are Bridger Basin, Wyoming. 2 
Hagerman, in Idaho, the scenes of the 


iat reconstructing a Biplode: 
four inthe: National Museen 


onian Institution's 
latest field expedi- 
tions, both of them regions 
‘of sind and limestone in- 
Weespersed with layers of 
volcanic ash, 

In pictures of these sec~ 
tions, dark streaks on. the 
sides’ of the hills indicate 
that, ages ago, torrents 
sheared through the hill 
sides, laying bare succes- 

il. These strata really are 


ney 
divided into chapters which the 
geologists call periods. In each chapter is 
written the story of an individual phase 


WHEN sn expedition reaches the 
scene of its operations, work is hegun, 
by carefully examining the edge of the 
layers of soil. When the nature of the sur- 
face and its stones and gravel show that 
the layer is representative of the right 
Period’ of history, digging starts. 

Day after day the work goes on, with 
hardships and privations forgotten in the 
‘excitement of the search, When the bone 
level is reached and specimens begin to 
appear, the workers can scarcely wait 
until the find is uncovered, yet the labor 
‘of exposing it completely, as Brown told 
me, may run into weeks of time, No al 
tempt ever is made completely to unearth 
a specimen at once. As soon as its bones 
bbezin to show through the earth, a channel 
is cut around them. Then burlap bandages 
soaked in plaster of Paris or flour paste 
are spread over the cutting. When. the 
inandages have (Continued on page 118) 
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stream where the 
xunphibian mod 
here and abi 
British vehicle, which ex 
before English’ army offici cen 
demonstration near London. Tt can travel 
overland at forty miles an hour, and atta 
a six-mil 
machine e 
fully in trials, Oceug 
through a hatehway’ in 
Fret, above the level 
two supporting p 


USE TRUCKS ON BIG SHIPS 


Wotar are believed to be the only 
trucks in ve are carried In the b 
trucks are 


aircraft cartiers 
of the U. S. Navy, On these 


handle supplies 
has two trucks besides 
les are especially useful 
being discharged 


TRAIN GERMANS FOR GAS RAID 

mn gis attack from 

recently in Bremen, 
as enveloped in 


re auth 
Red Cross, Automobile Association, and Sanitary Corps 
came to the rescue in gas masks, 


‘Bisargency squad at work in ssieic gas raid. At left, victim of attack is carried th ambulance 
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New Powered Razor Shaves Without Lather 


Just placed on the market, a 
remarkable new type of razor re 
quires no lather. It is run by elec- 
ticity, plugging into any. lamp 
socket, When this device is held 


ELECTRIC EYE MAKES NEWSPAPER CUTS 


Newsrarer readers in small towns may 
soon see their favorite sheets as profusely 
illustrated with pictures as the big metro- 
politan dailies, This is made possible by 
the invention of a photo-engraving machine 
that makes “cuts” for printing at a fraction 
of the cost and in one tenth the time of the 
‘older method. 

‘The new machine, by means of an 
electric eye, transforms. a photo- 
‘eraph directly into a cut, without 
any intermediate steps. About the 
size of an office desk, the device re- 
sembles the apparatus used to trans 
mit pictures by wire, 

‘A pleture 10" be reproduced is 
placed upon a eylinder at the right 
of the machine, as shown in the 
iMlustration at right, and a sheet of 
ine upon another ‘eylinder at the 
left, As the electric eye registers the 
lightness or darkness of the picture, 
section by section, a moving stylus 
of steel automatically engraves the 
image on the ainc. 


‘at right angles to the skin 
and drawn across the face, 
it is said to give a clean 
shave without injuring 
the most. sensitive com- 
plexion. Its principle is a 
combination of shearing 
and nipping, and it re- 
moves hairs by the rapid 
vibration of the inner of 
‘two parallel slotted plates. 
‘These slots are just large 
‘enough to permit the en- 
try of a hair. The case, 
containing one-ninetieth 
horsepowermotor,iscom- 
Bact and weighs eight 
‘ounces. No. replacement 
of blades is necessary. 
Development of the de- 
vvice required two years 
since the demonstration 
of the first experimental 
model by its inventor, 
Col, Jacob Schick, who 
served in the 

during the Nl 
(PSM, July '29, p. 68). 
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‘Thus the new mad 
climinates rephotograph- 
ing a picture upon metal 
toproduce a cut for print- 
ing. Chemicals and elabo- 
rateacid etching processes 
are also dispensed with. 


= 


hangar at Lakehurst, N- 


MECHANICAL TREE LETS 
YOUNGSTERS CLIMB 
‘Now city children can have the thrills of 
scaling trees, without the attendant danger. 
‘A new “mechanical tree” enables them to 
‘limb to their hearts’ content. The device 
is a pole of stout metal tubing, about 
twelve feet high, from which project hand- 
sips covered with nonskid rubber. Tt rocks 
‘a swaying branch, safely held by heavy 
coil springs anda shock absorber in its base, 


AKRON SETS RECORD BY 
TAKING 207 ON FLIGHT 
A New record f 

carried aboard a 

lished the other day when the Navy's giant 

new airship Akron, which has satisiactorily 
completed several trial flights, took two 
hundred and seven aloft, starting and end- 
ing its flight at Lakehurst, N. J. Seventy- 
six were members of the crew; the rest, in- 
vited guests and student officers and ma- 

Fines. ‘The photograph shows the entire 

crowd lined up and ready to board the air- 

ship, its great hulk only partly visible, The 
big ship carried the record passenger list 
fon a S00-mile trip over New Jersey. 


with the 207 persons lined up and waiting 
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world’s record for the total number of passengers carried alott by. 


POPULAR SCIENCE MONTHLY 


New Submarine on Wheels May 


Ax aaazivo baby submarine on wheels 
has just been constructed by Simon Lake, 
pioneer American submarine builder of 
Milford, Conn. With this strange twenty- 
‘wo-foot vehicle, the inventor propases to 
supplement on a large scale his early ex- 
periments in exploring the sea bottom in 
2 submersible craft. It may have practi 
cal value as well, for Lake told Popvtar 
Scuxxce Moxtitiy that he would attempt 
to use it in gathering oysters, mother-of- 
pearl, sponges, and abalone from the 
‘cean floor. Its wheels will enable it to roll 
long the bottom like a submarine automo- 
ile, with buoyancy s0 reduced that it wil 
not tend to rise 

‘Another project of this prolific inventor 
is a huge cargo-carrying type of submarine 
400 feet long, which would open new trade 
routes beneath the ice packs between dis- 
tant countries, Recently he exhibited a 
model of such a craft, with collapsible 
stacks, radio mast, and periscope for under- 
ice navigation, In'a voyage from Liverpool 
to Japan, he points out, such a eraft could 
take an almost direet route via Greenland 
and Alaska, substituting a 6,000-mile voy- 
‘ge for the usual one of more than twice 
he distance by way of the Panama Canal 
The practicability of navigating a subma- 
rine under ice was demonstrated by Simon 
Lake as early as 1903. In the winter of that 
year Lake cruised beneath an eight-inch 
hickness of ice which covered Narragaa- 
sett Bay, Rhode Island, in his experimental 
submarine Protector, 


MUSIC SHINES IN DARK 


So tat singers can read their music in 
the customary darkness of television broad- 
casting studios, a New York radio artist 
has devised self-Iuminous manuscripts. The 
music is printed with radium ink on black 
paper, and the notes shine in the dark. 


UNCLE SAM NOW ISSUES 
PATENTS IN COLORS 


Buscurey colored pictures now relieve 
the drabness of Uncle Sam's copies of pat- 
ents, Since Congress has authorized the 
patenting of new flowers, this is the only 
way to describe the blossoms where the 
color isa part of the “invention.” The first 
two colored patents are for a yellowish 
carnation and a deep-pink rose. 
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ELECTRIC FLOWERS LOOK 
LIKE THE REAL THING 


Execrarc flowers are a recent innovation 
in decorative art, They are intended for 
‘use in private rock gardens, and in expos 
tion buildings, theater canopies, and dis- 
play windows. By inclosing a lamp bulb in 
1a glass hood and a petal-shaped reflector, a 
striking imitation of a flower is obtained, 


Explore Ocean’s Floor 


‘This baby submarine cane on wheels and its in 


HOME BANK INSISTS ON 
GETTING COIN A DAY 


To excovnace thrift, anew savings bank 
for the home reminds its owner if he has 
neglected to insert a coin each day. The top 
of the hank is covered by a paper calendar 
and a transparent, slotted guide through 
which the money is deposited. Placing a 
coin in the hank automatically tears a ine 
across the date on the calendar, canceling 
it. An uncanceled date that has gone by, 
remaining in plain sight on the calendar, 
calls attention to the fact that the self: 
imposed task of saving has been neglected. 


FOR THE FIRST TIME | | 


Snowflakes 


| Below, watching, Unrough a 
birth of an 


Under a" powerful lena and 
‘hotowraphed while gr 


How Natuse forms snowlakes of 
the one 


OW a snowflake’s fragile beauty is 
formed out of thin air is no lo 
Nature's mystery. First man to sce 
that strange drama, the birth of a 
snowflake, ig Prof. John Mead Adams, Unie 
Yersity’ of California physicist, who his de- 
Vised a way to produce artifical snowflakes 
and watch them grow. 

To mimic Nature's process, Adams mixes 
two streams of air, one dry and cooled below 
freezing temperature, the other warmer and 
moist. Snowflakes form and fall into an obser- 
vation chamber. They settle upon a. glass 
plate ruled with measured lines, where they 
may be observed or photographed with the 
nid of a microscope. 

A snowflake is first visible as a crystal less 
than four ten-thousandths of an inch in diam- 
eter, so small that fifteen of them in line 
would scarcely span the width of a human baie 
Iis shape, according to Adams, is that of the 
simplest possible snowflake,” ‘six-sided prism 
about as broad as it is high. In growing, the 
snowflake retains this shape until itis at least 
ten times its original size. Occasionally in the 
carly stages of a snowflake's growth, two crys 
als join to produce either a longer prism, often 
with an internal cavity lke a diseased tooth, oF 
a T-shaped form, 

These revelations give support to, theories 
that explain solar halos and sun dogs. The firs 
has been ascribed to. refraction ‘of light by 
Sity-degree prisms of snow floating in the 

it, and the second assures the presence of T- 
shaped crystals falling vertically because of 
their shape. Both forms are now proved to 
exist as a result of Adams! work, 


ty of California, adjusts 
Tnixes two avreams of sie to produce 
"This proceas rarely. occurs 


At right, peeparing the refrigeration ap 
atts that cools one air steam in the 
Elow generstor, With chis method many 
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Stone Map Guides to Buried Relics 


ecrets of Old Race on Catahna Brought 
to Light as Long Last Graves Are Found 


Map carved on a flat stone has 
{o'discovery ‘of ancient cemeteries 


ANCIENT chart, carved upon. a 
‘lat stone, has led to the dis- 
covery of a whole series of treas- 
ures buried centuries ago by red-skinned 
inhabitants of the barren Catalina Islands 
off the coast of southern California 
Found by accident when a bunter stum- 
bled over it, this queer map has revealed 
the location of a dozen or more ancient 
cemeteries in which treasures precious to 
the Indians were buried. 

‘Several caches of Indian relics had 
previously been unearthed when Ralph 
Glidden, ran across the stone chart on 
Santa Catalina Island, Tts queer pattern 
holes excited his curiosity. By a EWS i saat wih al 

‘of detective work, starting with the  Ashallow vessel wi 
pation ofthe own caches, Glidden eee 
facated a series of burial grounds. 

In the relics discovered, 
1 fascinating story of the 
allen peoples tothe inated sland vil- 
lages. Traces of the coming of the Span- 
ishremain in the form of broken cane 
sticks, rust-flaked cannon balls, and sev- 
eral heads from once keen. battle-axes. 

Some of the relics defy the efforts of 
scientists to identify their uses. One puz- 
aling group includes a number of dou 
hut-shaped stones, drilled through the 
center and polished bout the edges. One 
explanation is that they had a place in the 
religious worship of the natives. ba ee 

ie Ten: 


Probably, this remnant of the 
bone head of seal harpoon was 
used by Tedians from the Aleutian 


fan Indian was found in the grave from which this old 
se, part of s candlestick, and from kestles were takes 
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‘dive, giving ‘the correct 
iliding angle for wate landing 


I WO HUNDRED. stutlents have 


taught me to fly. ‘Their mistakes, the 
tight comers they got into, the emergen- 
cies caused by their errors, taught me as 
‘well as them. - During the ten years I have 
‘been riding in training planes, with green- 
horn pilots handling the controls behind 
me, T have been taking a finishing course 
in the air. 

‘My two-hundredth student was nine- 
ten-year-old Charlotte Hodgkinson, from 
Bellaire, Long Island. A few days ago, 
she seta new world’s record by soloing 
after only two hours and twenty-seven 
‘minutes instruction “The usual student 
takes from seven to ten hour, and the 
previous record for quick learning, ac- 
cording to. the newspapers, was held by 
an Amy lieutenant who hopped off alone 
after three hours and twenty minutes in 
ual-control machines. 


‘What was probably the strangest ride 
a pilot ever had helped prepare me for 
30 


that quick insrution, Incidentally, it 
answered! a question that many readers 
of Porciag" Science Mostatuy have 
‘asked. Among the hundreds of letters 1 
have received was a recent one from a 
boy in Montana. 

“From your articles,” he wrote, “L 
know every move a flyer makes, T have 
practiced piloting for hours, siting on a 
Eitchen chair and using a broom-handle 
for a control stick. Tl bet 1 could get 
into a plane and fly it right off” A score 
of “others have said approximately” the 
same thing 

The latest was a fifty-yearold news- 
paperman I met a few weeks ago at Cur- 
tise Field, He had seen the great flyers 
in action, He knew all about the theory 
of aviation. He understood every_move- 
ment a pilot makes in the air. He was 
Sure he could climb into a ship and fy it 
Without instruction. 

“If you are game,” 1 told him, “I am. 
Come on over to my plane and T will let 
‘you take it up!” 

‘His mouth poy 
hack out. We 


‘open, but he didn't 
‘on helmets and 


motor barked. I was off for a ride in a 
flying machine run by a man who had 
never sat in a plane before in his life! 


OFCOURSE, the ship had dual controls 
If he began to get into difficulties, 1 
planned to step in and straighten him 
out. First of all, in warming up the 
engine, he opened the throttle too wide 
and almost flew the ship right out of 
the hangar. On the take-off, he got going 
in a wide circle. The plane would have 
piled up in a ground loop if I hadn't 
straightened up the rudder. 

“Then, when he took off, he pulled the 


stick too far back, We shot up like a sky- 
rocket. At a hundred feet, the plane was 
“hanging on its prop,” the nose pointed 
up at a dangerous angle. T pushed ahead 
‘on the stick to prevent a stall and ct 


JN we went around the field, first one 
wing low, then the other, the ship 
sigzagging like a drunken bat. Then we 
arted to land. If T had not had controls 
in my cockpit, my hair would have stood 
on end. Our path down the sky. was like 
fa flight of stairs. We would dive, then 
pall up, dive and pull up. He couldn't 
set his gliding angle right. T saw we were 
cither going to “pancake” from fifty feet 
and wreck the landing gear or crash head- 
‘on and wash out the ship. So 1 took over 


the controls and brought the plane in. 
‘As we taxied up to the hangar, the 
reporter grinned sheepish! 


“Theory’s all right on the ground,” he 
said, “but it takes experience in the air!" 
He was right. At least three times in the 
fone flight, he would have wrecked the 
plane if he had been alone. A mental pic- 
fue of what should be done, isnot 
enough. Only practice gives a flyer 1 
“feel of the controle—tels him just how 
far to move the throttle, stick, and rud- 
der pedals in flying. Consequently, in 
training Charlotte Hodgkinson, 1 spread 
the instruction over days, having her 
practice on the ground between time 

This “feel” of the controls is a fh 
most valuable asset. By constantly, bring 
ing it into play, teaching helps develop 
it. The only way a student learns is by 
making mistakes. The instructor has (0 
develop a sixth sense, knowing just how 
far a student can go and avoid a crash; 
just what ship will do and what it 
‘won't do; just how hard a bump a plane 

ill take and remain intact. 

Several years 2g0, I hopped off from 
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Famous Pilet and 
Aviation Authority 


FLYING 


Roosevelt Field, L. 1, ina blue Travel 
Air training plane with a student. A couple 
fof miles away, on the other side of the 
Vanderbilt Speedway, we sat down in a 
small triangular practice field. 1 taxied to 
the far end, swung the ship into the wind, 
‘and turned the controls over to the stu: 
dent, He shoved open the throttle, the 
engine bellowed, and we were off, That 
is, T thought we were, 


UST as the plane cleared the boundary 

fence, fifteen feet in the ai, the student 
saw an Army bomber from Mitchel Field 
cross his path a mile away. The sun was 
at our backs; the air unusually clear, 
Under such conditions, objects appear 
nearer than they are. The student thought 
hhe was going to crash into the bomber 
sure, In a panic, he cut the gun. 

Dead ahead, less than a hundred and 
fifty feet away. was a spur of the Long 
Island Railroad, a ditch, and telegraph 
poles, We couldn't clear’ the poles, and 
the distance was too short to. side-slip 
off forward speed. Grabbing the dual con- 
trol stick, T jerked up the nose of the 
plane. Tt stalled twenty feet above the 
ground, the wings mushed through the 
hit, and we slapped down in a hard pan 
ccake landing. It almost drove us through 
the seats, but it stopped the ship, undam- 
aged, less than a dozen feet from the ede 
‘of the ditch 

A hundred bad landings with students 
hhave taught me just how far I can drop 
the ship without damaging it, Ground- 
shy beginners invariably level off too high 
‘on first landings, letting the plane pan- 
cake down with a thud, Usually, this 
Jarring, vertical descent is for only a foot 
for two, but one student I remember 
landed thirty feet in the ait. The drop 
‘washed out his landing gear. 

‘Knowing just how high T can stall a 
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plane and not wreck it in a 
Pancake landing is only one 
ff the things T have learned 
from teaching students. Thou- 
sands of tail spins, stalls, 
skidding turns, and side-slips 
have taught me how far a 
ship can get off balance and 
sti ‘out of trouble. 

‘One of the girls T taught to 
fly was a crack pilot in calm 
‘weather but nervous in wind. 
To cure her, I took her up 
in a forty-mile-an-hour gale. 
At 800 feet, the gusts were 
tossing the plane about like 
4 cork in rapids. The student 
shook the stick and held up 
her hands. That was the sig- 
nal for me to take control, 
realized this was the psychological mo- 
ment. If she gave up now, the wind would 
always have her licked. 


GOI wacsled the stick and held up my 
hands! I looked around and grinned. 
‘She kept hers determinedly in the air. So 
did I. The plane reared and plunged with 
nobody flying it. I knew I could judge 
how far it could dive and pitch without 
losing balance and stuck it out, Minutes 
seemed to drag by while the pilotless 
plane bucked its way through the gusty 
‘sky. Finally, the student gave in and took 
the stick. After a complete circle of the 


At left, Jordanoff in front 


gy 


ey / SHE HOLDS 
‘THE RECORD 
Charlotte Hoda 


‘minutes at 
‘controle 


Jordanoll. before taking a student up, Inapects guy wires 
tbe oure machine ts 


‘condition €0 stand heavy strain 
field, she landed. From then on, her fear 
of rough weather disappeared. 
af instructor must know the what 
and how of flying able to explain 
it'so the student can understand, In tall 
ing a beginner how to land, for instance, 
I always try to make comparisons tha 
‘will come within his experience. If he is 
a sixteen-year-old boy, T explain that it is 
just like coasting down a hill and sliding 
‘long the level ground at its foot: the 
plane slides down the air and levels off 
just before it reaches the field. 

If the student is a trained engineer, T 
20 into details. (Continued on page 122, 
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Baby swung 
ot fauher 


HORTLY after three, o'c 
recent afternoon, workers ina New 

York clothing factory rushed fran- 

ally into the street. Racketeers, 
seeking to intimidate the owner, had hurled 
1 huge stench bomb into the plant. So 
ingenious was this combination of mal- 
‘odorous chemicals that a dozen dry clean- 
ings failed to remove the foul smell from 
garments valued at $8,000. They were a 
total, loss—but not to the manufacturer, 

‘When the gangsters first made threats, 
he told his troubles to an insurance broker 
ind received the newest form of protec 
tion, racketeer insurance. His claim was 
paid in full, Between 500 and 600 other 
American manufacturers, the broker told 
‘me, have taken out similar policies 

‘They form the latest, development in 
the swift-moving expansion of insurance 
to meet the demands of present-day con~ 
ditions. Never before 
has the activity in 
developing new forms 
of protection been so 

reat. Experts wil 
Whom I have talked 
pointed out scores of 
‘unustial policies being 
written for the first 
time—policies based 
‘upon the findings of a 
strange, intricate, ex- 
act science of which 
the average person 
knows little 

If you want to 
insure your vacation 
aginst an, go abe 

ral companies will 
Welsyout poly. It 
‘you fear to send your shirts to the laundry, 
You ean take out insurance against lost 
buttons and ripped fabric. 

Tf you buy a dog, you can insure him 
against biting the neighbors. If you own 
a store, you can get protection against 
business failure. If you run a newspaper, 
you can take out a policy protecting you 
from libel suits. If you write a book, y 
can get insurance reimbursing you if 
a flop. 

In Pennsylvania, coal mines are insured 
against fire; at Coney Island, the Ferris 
wheels carry protection against high 


| nsurance against 


FROM TWINS 


winds; in New York hospitals, policies 
cover precious stores of radium.” You can 
take out insurance against airplanes falling 
through your roof, against tires blowing 
out on the highway, and even against the 
‘wrong party winning at the polls 

‘Once, $7.50 worth of white soap was 
insured for $7,500. A famou: sculptor had 
carved it into figures for an exhibition, 
Another time, a man in 
Indiana was $0 tickled 
at getting a set of well- 
fitting false teeth that 
he rushed out and had 
them insured. In Vir- 
sinia, a farmer, proud 
of a prize ham, pro- 
tected it with a $1,000 
policy, And—believe it 
or not—half a dozen 
American couples last 
year took out insurance 


designed to aid int 
support of an extra 
member in the family, 
is an old story in Eng: 
land. More than a hun- 
dred policies have been written there, and 
two or three times the holders have col- 
lected. The premium is five percent of the 
‘mount of the insurance taken oat, which 
also covers the birth of triplets. 
‘Many unusual poli- 

cies have been W 
for experts of various 
kinds. "For instance, a 
tea taster had hi 
tongue insured; a hair- 
dresser got protection 
for his agile hands and 
wrists, and an expert 
lender of rare per 
fumes took out a policy 
fon her nose to reim- 
burse her if she caught 
a.cold, Paderewski, the 
pianist, has each finger 
of both hands heavily 
insured. Mistinguet, the 
French dancer, once 
ed a, $1,000,000 

con her legs, and 
Carlie Chaplin has his famous wadding 
feet insured for considerably more than 
their weight in gold. 

Breeders of pedigreed cats and dogs can 
insure the animals against loss of ability 
to reproduce, farmers can get insurance 
against crop failure, litigants can take out 
policies protecting them against reversal 
of decisions by a higher court, parents can 
insure their children against’ kidnapping, 
and anyone can get an accident poli 


“that will cover everything from falling 


off a skyscraper to tripping aver a shoelace. 
Glance at half a dozen claims paid 


cA! Policies Based on Two Strange Laws 
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Railroad beakemen are the poorest rake 


By Freeman 


under such policies during the last year. 
‘A gentleman helped an elderly lady on 
street car, She bowed her thanks and an 
umbrella under her arm poked him in the 
ye. In Canada, a boy swallowed a “Safety 
‘badge, In New York, an infant 
swung its nursing bottle 
back and forth, struck 
its father in the’ mouth, 
and. knocked out 
teeth, i 
young man, 
with his best girl, 
collided with another 
couple. The elbow of 
fone of the dancers 
broke his nose, and in 
hurriedly removing his 
arm from around 
fiamcée’s neck, he tore 
ig thumb on a brooch, 
‘etry proved 1 
undoing of a fifth 
policyholder, Recitin 
an. original epic, wil 
gestures, he lost his 
balance, fell, and dislocated a hip. Another 
‘man reported that he was praying in church 
when a strange dog wandered in and bit 
him, In chasing it, he slipped and fell 
down the steps 
With such strange and unpredictable 
accidents befalling policyholders, how can 
insurance companies carry on? How are 
they able to autguess the unexpected and 
4 profit at the end of the year? 
Recall that, Volare, the French writer, 
was given just one day to live at birth, 
was ailing all his life, 
cold age of eighty-four; w 
strong man, scratched his thumb and ‘died 
of infection in the prime of life, 
Recollect that Bobby Leach plunged 
ely over Niagara Falls in'a barrel, then 
ped on an, orange peel and broke his 
neck. Remember that a passenger saved 
from the Titanic drowned in a pond in 
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‘your home against plane crash 
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10,000 Hazards 


TO EARTHQUAKES 


E. Patterson 


New England: and that Louis Strang 
dare-devil of the speedway, met death in 
4 touring car when an embankment caved 
in as he was traveling less than ten miles 
an hour! With incalculable chance and 
Ungovering paradox thus busy In the 
= of men, how can 

insurance be anything 
but a pure gamble? 
What solid basis can 
there be for assessing 
premiums or caleulat- 
ing risks? 

The answer, T 
found, lies in, ‘the 
astonishing, work of 
actuaries, skilled stat- 

trace 
i 


laws more strange, 
more mysterious, 
more , incomprehens- 
ible than those that 
guide the planets or 
bring the. alternating 
seasons. Using form- 
‘las as obscure to the layman as E 
calculations on relativity, these highly paid 
‘nathematical scientists marshal their ant 
eometrical curves, and Napierian 
ims, Before one company issued a 
new policy, its staff of experts worked for 
three years compiling statistics from a 
million: data sheets 

Across the street from the office in 
which this is written, 500 people are work- 
ing in the actuary department of the New 
York Life Insurance Company, A few 
blocks away, in the Metropolitan Life 
Building, 1,250 others are similarly 
employed, assembling statistics covering 
reams of paper with figures and data— 
subtracting, adding, running through chat- 
tering, automatic machines compilations 
that, shed light upon two curious laws, 
the Jaw of averages and the lato of prob: 
abilities, upon which all insurance is based 


How many ships will be wrecked in 
year? “Inmurance experts. Know exactly 
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Nobody. knows how many passengers 
will be aboard the Twentieth Century 
Limited when it pulls out of the Grand 
Central, Station next Saturday morning. 
But railway officials can make a pretty 
good guess on the basis of the average 
number of passengers in the past 

‘The famous French naturalist, Count 
de Buffon, spent days in 1735 flipping a 

coin and marking down 
whether it came heads 
oF tails. When be had 
‘chalked up 4,040 tosses, 
he added up the two 
columns and found 
heads had come up 
2,048. times, almost 
exactly half 

While Buifon flipped 
his coin, Wolf, a Swi 
astronomer, was tht 
ing dice 20,000 times 
to study the law of 
averages and, later, 
another experimenter 
‘drew cards from a deck 
all day for a week and 
found the deuce ap- 
peared approximately. 
the same number of times in every thou- 

The most amazing example of the 
mysterious working of this little-known 
law of averages is the following: Shake 
up a hundred black 
beans and a_ hundred 
White beans in ajar 
‘Then have a_ blind= 
folded person pick out 
two beans at a time. 
Almost without excep- 
tion, when all the beans 
are removed, it will be 
found he has taken out 
black and white in the 
definite ratio of twenty 
five pairs of black 
beans, twenty-five pairs 
of white beans, and 
fifty pairs of one black 
‘and one white! 

This strange, hidden 
law that guides. spin- 
ning coins and beings 
out varicolored beans in regular ratio 
plays its part in all phases of life. Year 
after year, for example, in white races, 
there are 10$ boys born for every 100 girls. 
Twins appear once in every 100 births, 
triplets once in every 7,000, and quadru- 
plets once in every 370,000. Each of 
may live to be a bundred or we may die 
tomorrow, but the average goes on just 
the same. Of 100 children born today, 
seventy-nine will reach thirty years of age, 

irty-nine will reach seventy, and two 
will five to be ninety. 

Every seventh person in the United 


Boy ran 
eld expos 


States meets some kind of accident ever 
year. You may or may not be the sevent 

person, It makes all the difference in the 
Wworld fo you. But it makes no difference 
at all to the insurance company. If it isn't 
you, it will be someone else, The ratio 
holds. The company can count upon the 


t makes insurance pos- 
sible, Take policies against rain, They 
seem a pure gamble. Even the Weather 
Bureau makes mistakes, Yet, in the ten 
years since rain insurance was introduced 
in this country, it has become a stable 
form of business. On particular days the 
Weather Bureau may be wrong, but year 
after year its average is right. "Insurance 


companies do business on the basis of the 

average, 
A short time ago, an Oklahoma oil man 
applied for a policy that would reimburse 
him if a $30,000 well 


statist 
ble-on the pro- 
portion of gushers 


and “dusters” in the 
region, and his request 
was turned down. 
Unless an estimate of 
the average can be 
obtained and the ele- 
ment. of probability 
calculated, policies are 
not written, 
_ Tn some kinds of 
insurance, the aver- 
age holds for the 
‘whole country. In 
‘others, different com 
are considered 
for automobile insur: 
States is divided into $40 divisio 
Trafic-jammed cities have a higher 
dent average than small village 
hholders are taxed accordingly. 
Occupation is the basis for issuing per- 
sonal accident insurance, with, railroad 
bbrakemen listed as the poorest risks. The 
actuaries of the fire insurance companies 
have worked out their tables for 10,000 
‘lasses of hazards, and each class is a dif- 
ferent risk, with, a different premium. 
From the rate (Contitined on page 112) 


Nose, Legs, or Teeth Can Now Be Insured 
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Stars and Spider Webs 


‘This weapon was produced by maniac who tried to cover his 
‘rime Uy leaving the mark of & horseshoe on hia murdered Wictimn 


ACH into the scientific grab bag. 

elect the first subject that comes 

to hand—astronomy, botany, phys- 

fcs, oF entomology. ‘The odds are 

that at this very minute it is being used 

by scientific sleuths to solve mysterious 
crimes. 

From widely scattered American cities, 

‘a score of men whose names are feared 

and hated by the underworld have told 

wuthentic tales of thrilling captures 

le by unusual applications of science, 


gine trees solving murders—stars con- 
victing criminals! Imagine gossamer 
threads, spun by spiders, leading to a 


startling denouement of tense drama of 

‘and mystery! Imagine a ‘sand 
rain” of bone, embedded in the lead of 
4 fatal bullet, dragging to light the dread 
secret locked in the heart of a murderer! 
Yet, such wonder stories of criminal- 
catching are actually on record. In gather- 
ing material for these articles, I discov- 
fered that sciences far removed from 
ordinary crime detection are playing a 
atin the work of the modem man- 
unter. 

‘Take, for example, the way in which 
strange’bits of botanical evidence, a few 
years ago, solved the cunningly plotted 
“Rustic Bridge Murder.” 

Soon after daylight one morning, la- 
borers in a Pennsylvania town, crossing 2 

Fk on their way to work, discovered the 
wody of a man lying near the middle of 
a rustic bridge, a bullet hole through his 
skull. Police identified the body as that 
of a leading merchant, The night before, 
they found, he had played cards with 
friends until a late hour. When he started 
for home, he carried in his wallet nearly 
sixty dollars he had won, Under an arc 
light, near the entrance of the park, be 
met ‘an old friend. He appeared uneasy 
and declared he believed someone was 


4 


following him. The friend offered to 
jm home, but he refused this 
proffered aid and walked on alone into 
the shadows of the park. He was never 
seen alive again 
Detectives examined the body. The 
vwallet_was missing. Robbery apparently 
was the motive. Beyond that, however, 
the investigators faced a stone wall. Each 
of the card players satisfactorily ac- 
counted for every minute of the remain- 
jing hours of the night after the game 
broke up. No suspicious characters had 
been seen near the park after dusk. The 
mysterious slayer seemed to have come 
and gone like a phantom shadow, leaving 
no trace behind. 


"A CRIME without a clue.” reporters 

were beginning to cali the case 
when a hawk-eyed young scientific sleuth 
picked up a bit of fallen bark near the 
Spot where the body was found. This 
piece of bark, no larger than a 
postage stamp, gave him the clue 
through which he unraveled the 
tangled skeins of one of the most 
curious crimes on record, 

‘A fragment of what. appeared 
to be yellow hair was caught in 
the bark. The detective examined 
it with his magnifying glass. 
it was not hair. It was fiber, evi- 
dently from a rope. Carefully he 
studied the top railings on both 
sides of the bridge. Opposite the 
toot where the body tad lan, be 
found a peculiar groove on top 
of one rustic rail anda small 
triangular indentation in the 
wood near it. Below the groove 
he observed ane of the wide leaves 
of a pond lily, growing in the 
muddy lagoon, “half torn away. 
With grappling hooks, he dragged 


the bottom and brought to the surface 
first the missing wallet, with its contents 
intact, then a dripping revolver tied with 
a long rope to a heavy stone, 


TT HE merchant, planning suicide, had 
taken out heavy insurance to provide 
for his family. Because the policies would 
be void in case of death by his own 
during the first year they were in effect, 
he had taken elaborate precautions to have 
all evidence point toward a murder, Be- 
fore firing the fatal shot, he had tossed 
his wallet into the water, then tied the 
revolver to the rock which he hung over 
the outside of the rail so it would drag 
the weapon to the bottom of the lagoon 
the instant it pulled from his nerveless 
hand. Meeting the friend under the arc 
light “had been unexpected, but he had 
taken advantage of it to add to the plausi 
of the murder theory, 
‘The bit of bark, with its attached fiber, 
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Catch Clever Criminals 


By EDWIN W. TEALE 


had torn loose as the groove was being 
worn by the swiftly. 

the triangular indentation in thé 
resulted from the comer of the re 
hhandle striking the wood as it, jerked 
over the top. The weapon falling into the 
lagoon had torn away part of the lily 
pad, These bits of evidence, recorded on 
bark and wood and leaf, had upset this 
strangely tragic and almost pertect plot 
to defraud the insurance companies 


IN OTHER cases, master sleuths use a 

profound knowledge of botany to fer- 
ret out secrets of crime, From the small- 
est fragment of a leaf or the most minute 
particle of fiber, the skilled detective is 
able to determine the plant from which 
it came, By the cellular construction of 
wood, he can tell what kind of tree pro 
duced it, Through dried leaves in a pocket 
through’ tiny diatoms in mud on shoes, 
through sawdust oF chips 

a trouser cuff, scien 
tific detectives have upset 
alibis and run desperate 
criminals to earth. 

‘Once, the celebrated 
French’ de 
mond Locard, trapped a 
slayer by, discovering in 
the wax of his ears pollen 
froma certain flower. This 
plant bloomed in a pat 
ticular part of the coun- 
try near which the sus- } 


‘observing howe 
piri, glow wader alt 
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pected criminal swore he had never been. 

During weeks spent at the Scientific 
Crime Detection Laboratory, in Chicago, 
Twas told of a curious bit of underworld 
lore by which a piece of wood is made to 
carry an invisible message. With a nail 
for chisel, the criminal scratches the 
words of ‘a message deeply into the sur- 
face of a small board. Then he planes 
away the wood to the bottom of the 
indentations. The board is again smooth 
and level. But where the pressure was 
exerted to form the letters, the fibers of 
the wood remain compressed, although 
this compression is not visible to the 
naked eye. However, as soon as the wood 
is soaked in water, the compressed fibers 
begin to swell and the writing stands out 


pert of New 
slice ‘Department 


clearly in relief, For such messages, soft 
maple is most frequently used, Scientific 
detectives, who recognize the ‘timber of 
different trees at a glance, are aces in 
intercepting these “wooden’ telegrams of 
the underworld.” 


N ALL the instances in which botany 

has played a part in crime detection, 
probably the most amaaing occurred in 
Seattle, Wash. A tree solved a mysteri- 
ous mi Luke S. May, the noted 
scientific sleuth of the northwest, who 
vas in charge of the case, gave me the 
details 


id been stirred by the mys- 
ing of an elderly man who was 
shot to death by someone outside the 
hhouse as he sat by the window of his 
study on the ground floor, The hole in the 
pane had been made by a bullet of large 
caliber, May knew if the shot had been 
fired close to the glass, the pane would 
hhave been shattered, So he walked back 
to the sidewalk, looking for clues under 
a large shade tree which grew at_ the 
curb. As he rose from his knees, disap- 
pointed, a gust of wind creaked the 
branches above his head, He looked up 
and saw an extraordinary thing. Flutter- 
ing at the end of a branch was a leaf 
swith a bullet hole in it! 

Hurrying to the room where the vie- 
tim was found, he pressed his eye to the 
hole in the glass and looked through it 
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and the leaf directly into the window of 
a house diagonally across the street! The 
detective learned that the man who had 
occupied that room on the night of the 

r had disappeared the next 
day. But he was able to, broadcast 
such an accurate description of the 
‘wanted man that in less than a week 
he was captured, when he confessed. 

In, another sensational case, bot- 
any joined hands with metallurgy to 
convict the diabolical sender of a 
‘TNT-filled infernal machine. 

‘Through the flat farming country 
of central Wisconsin, a few years 
ago, a drainage ditch 
struction, The chairman of 
County Board, George Chapman, was 
directing the improvement, Some of 
the farmers wanted the ditch; others 
strenuously objected to the increased 
taxes, Feeling about the matter was 
running high in December, 

‘On the day before Christmas, a post- 
man delivered a package sealed with red 
and green labels at the home of Chap- 
man, Thinking it a present, his wife car- 
ried it to the table and leaned expectantly 
‘over it, while her husband cut the string. 
A terrific explosion shattered the room. 
Mrs. Chapman was instantly killed; her 
husband so seriously injured he “died 
later. 


‘ROM the wreckage of the house, detec- 

tives unearthed two clues—a piece of 
elm wood and a metal release trigger 
‘which had been used in the construction 
of the bomb. On the farm of one of the 
men who had protested most violently 
against the construction of the ditch 
they found a similar homemade release 
mechanism on a gas engine, and under 
2 bor in the toolshed two tiny shavings, 
pushed there in sweeping out the build: 
in 


i. 
‘All this evidence was submitted to Dr. 
J. H. Mathews, ‘chemist and. scienti 
detective at the University of Wiscons 
He examined the shavings under his 
croscope and, by their cellular construc- 
tion, proved they had come from a piece 
of elm wood. ‘Then he made a. painstak- 
ing metallographic analysis of the bomb 
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While yeegs worked 


trigger and the gas engine release mech- 
anism and reported that both had been 
cut from the identical parent piece, a 
heavy steel barrel hoop! His testimony 
sent the maker of the bomb to prison 
for life. 


[ASKED Dr. Mathews, when T met 

him recently, to tell me how he makes 
such an analysis of two pieces of metal 
to determine if they came from the 
same origin. The first step, he explained, 
is to polish the metal. He begins with a 
coarse file, substitutes a finer one, then 
uses six oF seven pieces of emery cloth. 
each finer than the preceding one, and 
ends with a careful scouring ‘with 
jeweler’s rouge. 

‘After such a, polishing, mot a single 
scratch is visible, even under a com- 
pound microscope. However, the slight- 
est amount of slag can be seen. If one 
piece of metal contains slag and the 
other docs not, it is immediately evi 
ent that the pieces had different ori 
fins. If, however, both surfaces look 
alike under the lens, Dr. Mathews turns 
to powerful metal-eating acids to dis 

cover if there are any differences in crys- 
tal structure, When the chemicals. have 
finished “etching” the metal, a low relief 
map of the crystalline structure remains, 


Through the miscroscope, the expert 
an easly tll if the character and shape 
‘of the crystals in both specimens are 1 
same, The size of the crystals is deter- 
mined by whether the metal cooled fast 
‘or slow. Their chemical compositions are 
indicated by the rate at which the acid 
eats them. And their structure has been 
affected by the rolling and pounding treat- 
ment they received at the mill 

Tf the crystal structure of two bits of 
metal are identical, it means all the con- 
ditions under which they were produced 
are identical. In upwards of 15,000 experi- 
ments, Dr. Mathews told me, no pieces 
of steel made at diferent times have 
showed the same crystalline structure 
when tested in this way. 

Only a few months ago, an eastern 
sleuth, who had made a special study of 
‘metallurgy, exposed a costly antique as 
a fake by’ testing the iron it contained. 
Instead of being made in the fourteenth 
century, as the dealer claimed, he found 
the metal was of a type which could not 
hhave been produced except by a process 


that was not introduced until nearly four 
centuries later! 

‘Dust often contains specks of metal 
which are important. in. tracing’ crimes 
To separate such metal bits from part 
cles of rock and fragments of fibers in 
Gust, Edmond Locard has invented a 
“graphoscope” with magnetized screens 
‘which perform the work automatically, 

From specks of metal to stars whirling 

space seems a long jump, but the 
scientific sleuth may have recourse to 
both in seeking the solution of a baffling 
crime, For astronomy, strange as. it 
seems, has actually been employed in a 
number of eases to run down the wanted 


WEINESS how the ace of Austrian 

VV scientific detectives, Hans Gross, 
tripped up the story of a pair of mur- 
deters through dramatic testimony” by 
the sun. Late in the fall, the two men 
had accompanied a wealthy farmer to a 
distant fair to buy cattle. The next day, 
their companion was found stabbed to 
death by a roadside, his money gone, 
His two companions ‘were held for the 

‘They maintained they had stopped at 
an iam we the Tame wad ron 
and while they were there, they suggested, 
someone had waylaid and murdered hin, 
At three-thirty in. the afternoon, they 
said, they left the inn and hurried’ on to 
overtake their employer, But, by the time 
they reached the spot where his body was 
later found, it, was so dark they passed 
by without seeing it 

‘Their trial came the following April 
Gross consulted two astronomers and 
learned that on a certain spring day the 
sun would be at exactly the same height 
in the sky that it reached on the day of 
the crime. At three-thirty ». at, on this 
date, he left the inn where the’ suspects 
‘they had stopped and walked slowly 
to the spot where the body had lan by 
the roadside. When he reached the place, 
it was still broad. daylight! ‘This teati- 
mony clinched the case. The verdict was 
“Guilty.” 
inhi old of another sensational case 
in which meteorological reporis of hap- 
Denings in the sky saved an innocent man 
from prison. On the same day that a mys- 
terious fire, in Illinois, razed the unoceu- 
pied country house of a manufacturer, a 
former employee, who had been dis- 
charged, was seen in the neighborhood, 
‘The man was held on a charge of 
arson, (Continued on page 120, 
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Big Electric Plant Run by Wind 
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POWER FROM THE 


A 


AMAZING “merry-go-round” 
power plant to harness the wind 
for electrical energy is soon to be 

built, somewhere in the East, if final 
tests’ now under way prove successful, 
Twenty spinning cylinders will rumble 
around a track 3,000 feet in diameter in 
fan endless train. They will propel flatcars 
and turn dynamos geared to the axles. 
Fantastic as the project sounds, promi: 
nent engineers have indorsed it, and six of 
the most important power companies in 
the United States have financed the build- 
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ing of the first $100,000 experimental cyl- 
inder. Now rising at West Burlington, 
N, J, this seven-story-high shaft of alu: 
minum recalls the cylinders that propelled 
Germany's famous “rotor ship” of a few 
years ago. Like them, it operates on the 
principle of the so-calied “Magnus effect” 
—that a cylinder spun in the wind tends 
to move at right angles to the breeze. 
‘The inventor, Julius D. Madaras, a 
Hungarian engineer living in Detroit, ‘re- 
vealed the details of the proposed power 
station in an interview with POPULAR 
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Sctexce Monraty, Electricity from dy- 
ramos on the rotor cars, moving at a fixed 
speed under automatic control, will be 
collected by a third rail and conducted 
to a substation for distribution to the sur- 
rounding country. Since the rotors must 
be spun artificially, a small electric motor 
‘keeps each one turning, but it uses only 
a small proportion of the power generated. 

With a twenty-cight-mile wind blowing, 
Madaras estimates, the 
‘would supply enough electrici 
‘of 150,000 inhabitants, 


Below, Cart. H. ¥, 
Burgess, once 2 mas 


HEY sail into battle and are 
shattered by gunfire, sunk by 
torpedoes, sent to the bottom ia 


mes and smoke: 
are blown to fragments, 

is lost in their destruction, and often they 
return to play heroic parts in another 
picture, They are ships in the Suicide 
Fleet—ships of wood built half a cen- 
tury or more ago and now finding their 
last ports on thousands of feet of film. 

Full-rigged ships, barks, barkentines 
and even four-masted schooners are being 
used at the rate of two or three a year. 
About 100 of them remain, hidden in the 
ports of the Atlantic or Pacific, waiting 
their fate before the megaphones of direc 
tors riding motorboats fifty. miles at sea 

‘They have appeared in pictures as pri 
vateers, ships of war, pirate ships, clippers 
‘whose skippers thought nothing of rounding 

1d Hope or the Horn. With their masts 
cut down and their hulls altered, they 
have appeared as Roman triremes manned 
by dusky slaves or as Greek galleys bear 
ing heroes to meet whatever fate the 
transplanted gods of Olympus decreed. 
With their sides built up, they have been 
the exploring caravels of Columbus and 
Magellan, or the ships of war of Drake 
and Frobisher, 

Several of them rest beneath half a 
mile of blue Pacific; others rock idly in 
various snug harbors, to be used again 
and again. Directors have found that 
these hulls of fir and oak cannot be 
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tately 


By 
H. H. DUNN 


destroyed by ordinary methods. They seem 

absorb gunfire; in the most recent of 
pictures, some forty five- and six-inch 
sive shells were fired into one of 
‘and 1,200 pounds of dynamite 
ploded in her hull—yet she still floated 
200 tons of cement blocks in her hold 
having failed to sink her. 

Before these ships, mostly the products 
of New England forests and yards, sail 
out as the real heroines of sea pictures 
almost every mechanical device known t 
sailors is fitted in them. To complete th 
illusion that thrills us on the film, they 
rust be able to sail, with all canvas draw. 
ing full and by, in any given direction. 
without regard to the wind. They must 
be able to steer themselves without a 
crew, Their antiquated guns must be 
capable of re at least one 
or two broad ft assailants in 
pattie, They must’ spout men even when 
heir masts are flaming torches, and these 
men must be able to escape safely from 
gunfire, explosive blasts, and the flames in 
wich, Some of the histori vesels end 
When a ship is called out from her 
chorage, say in the Oakland Estuary 
where scores of these ancient windjam- 
mers are berthed, she frequently goes into 
dry dock, if she is to represent a vessel 
fof more than a century ago. There she is 


SHIPS 


Wrecked 


virtually rebuilt into whatever design the 
script may demand, Into her go modern 
donkey engines, whereby the great spread 
‘of canvas may’ be handled by one third 
the number of men once 

make or take in sail, 

Then crews of old-time sailormen are 
hired to work the ship in. the carly 
sequences of the picture, if she is to be 
destroyed. If she is to be used in two of 
three pictures, they continue with her. 
‘These men are hard to get, One movie 
company recently spent three weeks of 
active search in the ports of the Pacific 
coast before it could enroll thitty-two real 
deep-sea sailors to man two sixty-year-old 
barkentines for a picture. Many of the old 
masters of these ships have migrated to 
California to spend their concluding years, 
and they come out of their retirement 10 
direct the realistic maneuvering of the 
vessels over whose decks they once ruled 
supreme, 


"THEN actors, garbed as Greek, Roman, 
Phoenician, early British, " Revol 
tionary American, of other sailors, are 
put on board to fill in the crew. ‘The male 
Siar of the cast becomes the boy bo's'n 
who is to save the ship—or the fighting 
captain, as the case may be. Usually, in 
the first sequences of the ships that ‘are 
to be destroyed, and throughout the pic- 
ture in those that are to survive, ‘the 
below-decks is converted into a hotel for 
the two to four weeks that the company 
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for 


‘ff the southern California ¢ 
In a recent picture, one by was 
converted into a hotel where 150 men 


boarded and slept for the entire three 
‘weeks, Then, the hotel was moved out 
bodily, its four chefs and score of room 
servants rettimed to Hollywood, and the 


vessel destroyed by gunfire and explosives 
BRUT the greatest mechanical ingenuity 

is demand pict 
technicians when the ship is to be de 


stroyed to make the climax of a sea pic 
ture. In her hold, along the built-up keel 
four feet thick, are laid 200 to 400 tons 
fof rough blocks of cement, cast for the 
purpose in such shape that they will not 
shift, but will hold her on an even keel 
until released through holes shot in her. 
Distributed his cement are 1,000 
hes” 
this 
0 pounds of Cor 
ad, taking the 
place of the fulminating eaps commonly 
used to explode dynamite. Outside her 
hull, below the water line, are hung other 
and smaller packages of dynamite, water- 
proofed in oils explosives are 
connectec eaux tubes, 
with a se leading to a large 
waterproo at runs overside 
‘This cable, 2,000 feet or more in length, 
under water, to 
arge oF motorboat, current being sup- 
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US submarine, Above 


Dig 266-mile River 


Vv TO SAVE CITY FROM DROUGHT 


my At left, work 


st Hoover Dam 


for the man-made river 
jorado River water to 
southern California, 266 


fn thousand men will he needed to 
e monster Metropolitan Aqu 
six-to-cight-year task 


and—an area equal to the combined siap 
of Howa, Delavare, and ‘Rhode, Island 


all will be 
miles long, 
the aqueduct 
und and become 
inal deep enotigh 
twenty feet of 
water. At its terminus, the aqueduct will 
pour a billion gallons daily into a huge 
reservoir adjacent to Los Angeles. 
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| HAT complex 


ture, Modern Man, with his loves, hates, 
‘and fears, developed from a tiny speck of 
living jeliy about a billion years ago, 
was at this point that Dr. William 
Gregory, famous scientist of the Ame 
can Museum of Natural History, began 
the fascinating story unfolded in this 
series, He pictured our slow pilgrimage 
through eons of time. Then Dr. Herbert 
Ruckes, distinguished member of the bio- 
logical faculty of the College of the City 
of New York, explained how man hands 
‘on his characteristics. to his offspring. 
Last month, Dr. Ruckes described the 
‘work done by the glands of internal secre- 
Hic, 1a this talk, Dr. A, 7. Polenberge, 
ad of the Department of Psychology, 
Columbia "University, New York, tell 
Michel Mok, staff writer, how our emo- 
tions mold our actions and behavior. 


R. MOK: Dr. Polfenberger, 1 
hhave come to you for the story 
of our emotions. Will you please 

tell me why people love, hate, fear, and 

‘get angry? In fact, what is an emotion? 

‘De. Porrennencer: Let me begin by 
trying to answer the question that inter~ 
ests the average person most. People love 
hecause, almost a billion years ago, some 
tiny, primitive creatures got tired of tear- 
ing themselves in_two—which, as you 
know, was the original method of repro- 
duction—and adopted the sex method 
of perpetuating their kind. Love, in the 
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Another Thrilling Chapter 


sense of the attraction between the sexes, 
is a vestige that has survived millions and 
millions of years of development and 
Mx, Mow: I thought a vestige was some 
part or function of a person or animal 
that had I usefulness; such as, for 
astance, the appendix, I find it hard to 
und that this organ and the emo- 

have anything in common 

Dr. Porrex- 
sseecrn: An organ 

for, for that mat- 

ter, an emotional 
response need not 

have lost all of 

its usefulness to 

be a vestige. It 

becomes vestigial 
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5 soon as it begins to lose its utility, 

‘Mx, Mox: You mean, then, that love 
has lost some of its usefulness? 

‘Da. PorreNnercer: Much of it. There 
is no doubt that the sex impulse was 
necessary to the mysterious process of 
change we call evolution. It also was essen 
tial to the preservation of each individual 
species. It is almost equally certain that, 
in the case of man, it is far less needed 
today. In primitive times, a great number 
‘of people had to be born in order that a 
comparatively small number miight sur- 
vive. Now so many elaborate means are 
used to preserve them for a long life, with 
a consequent decrease of the death rate, 
that not as many individuals need to be 
brought into the world. 

Mz. Mox: Just the same, the old ten- 
der passion still seems to have a powerful 
hold on most of us. 


ECSTASY 


n the Story of 


Dr, Porrexnercer: True enough. How- 
ever, as it continues to decrease in use~ 
fulness, we may lose some of our capac- 
ity to ‘respond to this emotion, just as 
‘organs begin to disappear when’ there is 
no longer any real use for them. But that 

‘not likely to happen for another mi 
jon years, s0 you need not worry about 
‘Mx. Mox: I wasn't exactly worried. Is 
love the only emotion that has become 
vestigial? 

Dx. Porrennesorn: No; in the light 
of this interpretation, we appear to pose 
sess a whole set of emotional responses 
that have lost part or all of their useful- 
ness. Some have become positively harm- 
ful, But we are running ahead of our 

al Twill return to this question 

, T want to tell you something 

of our basic, or primary, 
emotions 

Mx. Mox: What are 
they? 

Dx. Porrenntrorn: 
Dr, John B. Watson, th 


versity, made a series of 
notable experiments with 
a number of infants only 
a few hours old. These 
tests showed that all nor- 
‘mal children, immediate- 
ly after birth, experience 
only three emotions — 
feat, anger, and love. 
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young baby experience the love emotion? 
Dk, Porresnercer: By love, in this 
is meant the pleasurable response to 
dng of the skin, In other words, a 
babies, almost from the hour they’ are 
born, like to be 


is the basis of all love 
‘of every adult 


primitive emotions 

Mx. Mox: How did Dr. Watson find 
out that newborn babies feel these three 
emotions? 

Dr, Porresnexctn: He aroused ther b 
certain definite means, and then closely 
watched the appearance tnd behavior of 
the infants, He and his successors even 
made photographs and motion pictures of 
them, "The experiments revealed the inter- 
tating fact that there are two. ways of 
Stimulating fear in babies, and also two 
to stimulate anger. 

Mr. Mok: What are the two things 
that babies are afraid of? 

Dx, Porrexuencen: They fea 
Joud noise and the sudden. re 
support; in other words, being’ dropped. 

Nin. Mox: Why is that so remarkable? 
1 should think that ‘was a foregone con 
clusion, We are all afraid of these things. 

‘De. Porocxnenctn: Yes but the remark- 
able part Is that babies are not afraid of 
‘anything else 


R, MOK: What are the two things 
that make a baby angry? 

Dr, Porrexnencer: Restraining its 
movements, such as pinning its arms to 

sides; and hunger. Nothing else will 
ant cross. As for the love 
resp ray Watson found to 
arouse it was by gentle stroking of the 
skin, particularly in the more sensitive 
zones of the body 

Mn. Mok: How did the babies in the 
experiments show that they liked being 
petted? 

Dk. Porrexnercer: By an unmistak 
able expression of pleasure; you might 
call it a near-smile, However, these tests 
‘were not quite 40 successful as those in 
which the fear and anger reactions were 
established, Not much could be dane in 
the “love” line because of the firml 
rooted and wholly justifiable prejudice 
against fondling babies, 

‘Mr, Mok: You said that the emotional 
life of every adult is built upon the three 
basic emotions of fear, anger, and love, 
How does that happen? 

Dk. Porrennexcer: By the condition- 
ing. process 

‘Mr, Mok: What do you mean hy that? 

Dr. Porrexurncer: The process of 
learning, or associating new experiences 
swith the original ones. I can best illustrate 
this with a simple case described by Dr. 
Watson. The older psychologists, among 
them the famous William James, believed 
that children were born with many fears 
that they were afraid of the dark, of furry 
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animals, and a number of other thing 

‘was’ Watson's contention that th 
fears were acquired in early infancy. To 
prove this, he took a baby a few months 
old and gave it a live rabbit to play with. 
The child was not afraid at all. Then he 
deliberately taught it to fear the rabbit 

Mr. Mox: How? 

Dr. Porrexnencen: One day, while the 
baby was playing with the rabbit, Wat- 
son struck a metal bar close to the’child’s 
ear, Here was a sudden loud noise, and 
fear was aroused in the infant. What hap- 
pened? In the baby’s mind, the noise was 
tied up with the presence ‘of the rabb 

nd after that, the child feared the ani 
mal. This is ‘the so-called conditioned 
reflex; the process by which a given 
response gets attached to a new st 
lus because this new stimulus appeared 
together with the one that originally called 
forth the response. In thi 
dable collection of fears is 
childhood of most people. 


< — 


Mr. Mox: Is fe 
throu 

Dr, Porrexnexcer:; It is, A small child 
may lear to fear the dark on a night 
when it is awakened by a clap of thunder 
cor by the rattling of the windows. or 
shades in the nursery, To the baby, that 
which accompanies the noise, in this case 
darkness, becomes responsible for the noise, 
Tt has been suggested that the fear of 
snakes, mice, spiders, and other creatures 
is acquired in the same way. As you know, 
many people never get aver that 


of the dark acquired 
the original fear of a sudden loud 
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fact that, before he made his studies, 
none of ‘this was known, James and 
hhis disciples assumed that the emo- 
tional equipment of a child of, say. 
five or seven years, was its natural 
endowment: that it had possessed, 
ever since it was born, the emotions 
which it showed at that age 
MLB; MOK: What surprises me is 
that a newborn infant shows 
even these few emotional responses, 
I should have imagined that, emo- 
tionally, a baby a few hours old was 
1 perfect blank. How do you accoun 
for instance, for the fact that it is 
annoyed by a sudden loud noise? 
Dz, Porrexnercer: 1 believe the 
reason is that, in the prenatal state 
there is a complete absence of strong 
stimulation, In other words, a baby. 
before it is born, probably’ is never 
annoyed, a8 you put it, by anything 
not particularly pleased, So far as 
we can tell, it Seems to be in a state 
Peace and security, 
Mr. Mox: Can an infant be cured 
of acquired fears? 
Da, Porrexnencer: Yes, but it is 
1 dificult, job. A single experience 
may establish one of these fears, but 
it takes dozens of trials to rid a child of 
‘one. Once the mechanism by which the 
fears are acquired is understood, they can 
be removed by practically the sime proc- 
es, We call that reconditioning or decon- 
ditioning the child, Take, for example, the 
haby that is afraid of a furry rabbit, Sup- 
pose that this child is fond of a particular 
breakast food; say oatmeal, The method 
is to bring the fearsome object into the 
baby's vicinity whenever it is eating this 
cereal, But it has to be done gradually. If 
it is done too quickly, it may have the 
opposite effect; the baby may get afraid 
of its food, and you would have two fears 
fn your hands instead of ane. So, the first 
time, the rabbit is kept at a considerable 
distance from the baby’s chaie, but each 
Lime after that, itis brought a little close. 
By the infant begins to hook up 
the rabbit with the pleasant sensition of 
eating oatmeal, and the fear is overcome, 
R. MOK: Do grown people acquire 
Mio atoaeal tang bt te de 
Da. Porrennencen: Yes, essentially the 
same mechanism works in adults, and is 
responsible for some nervous disabilities 
‘This came out clearly 
in cases of shellshock 
during the World War 
‘The men were treated 
hy keeping them abso 
utely quiet at a hos 
pital. This was needed 
because even the drop- 
‘book. would 
to react vio- 
Tt often hap- 
pened. that a patient 
Who was getting along 
pretty well suddenly 
would suffer a relapse 
show all of 
11 symptoms 
—sweating, tremors, 
temporary paralysis. At 
first, the reason for such 
setbacks was a mystery. 
Then it was discovered 
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wasurements are made with this apparato 
rneter, tu paychologieal studies In Germany 


that a man in uniform had walked through 
the ward. The mere sight of the soldier 
was sufficient to bring on a renewed attack, 
because the patient's original experience 
has been connected with men in uniform. 
In other words, the patient's extreme fear 
of a harmless doughboy was a conditioned 
reflex. Do you understand that the mech- 
anism which caused him to fear the man 
in uniform, who was in no way responsible 
for his trouble, was essentially the same 
as that which caused the baby in Watson's 
experiment to fear the rabbit, though it 
‘was a noise and not the rabbit that had 
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an agitation, a disturbance, a tumul- 
tuous movement. Don't confuse this 
with feeling. The characteristic of an 
emotion is the experience of being 
stirred up. William James, the great 
American ‘psychologist, who died in 
1910, said that an emotion was the 
conscious experience of changes tak- 
ing place in the body. Feeling, on the 
other hand, lacks that reverberation. 
Feeling probably is a mild form of 
emotion, The presence or absence of 
reverberation is what makes the dif- 


ference. 

ME. MOK: 1 don't quite under- 
AVE Stand what you mean by rever- 
beration, What are the bodily changes 
that take place in the case of emo- 


tion? 
Dr. Porvexnercer; Have you 
never blushed? Has your heart né 


beaten faster at sight of your sweet- 
heart? Have you never had a “sink- 
ing” feeling at the pit of the stomach 
while awaiting the results of an exam- 
nation? Have you never been ina 
cold sweat,” of “hot under the col- 
lar"? These’ phenomena, which are so 
‘common that their designations have 
become part of everyday speech, are 
ddue to actual changes in the rate of the 
heartbeat and of breathing; in the distri- 
bution of the blood; in the muscular te 
sion in various parts of the body. 7 
experience of these and other physical 
reactions, according to James's idea, con- 
stitutes emotion. In other words, when you 
fare afraid, you donot feel something 
intangible in. your mind; you feel con- 
crete changes ‘aking place in your body 
MR.MOK: I should have thought that 
the exact opposite was true; that 
the physical reactions were the results, 
the efets, of the emotions. What is your 

Da. Porrexnenoer: Personally, 1 am 
convinced that James was right, But co 
Victions don't prove anything, ‘The truth 
of this theory has not been estab 
lished experimentally to the complete sat- 
isfaction of scientists, Dr, Walter B, Can. 
hon, professor of physiology in Harvard 
Medical School, whois noted for his 
extensive studies in this field, and who has 
made careful measurements of physical 
changes during emotional stress, has bes 
unable to find differences in physical rea 
tions corresponding to different emotions 

He has, for instan 
timed the pulse, breath: 
ing, and heartbeat, meas- 
ured the blood pressu 
tnd made minute obse 
vations of other functions 
of a person in anger, 
among them the digest 
movements of the sto 
ach, Taking similar meas- 
urements ofthe same per 

in fear, he found that 
the results were about 
the same. 

Ma, Mox: Isn't it pos- 
sible that the physical 
reactions of fear and an- 
fer are the same? 

Dx. Porrexueon: 
Not if James's theory is 
true. If emotion is. the 
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Mighty Hydraulic Jacks Used to Float Stranded Passenger Liner 


Wate the passenger steam- 
er Manitou ran fast aground 
in the St. Marys River between 
Lake Superior and Lake Huron, 
and tugs snapped their tow- 
lines attempting to pull her 
loose, a remarkable engineer- 
ing feat was performed to float 
the stranded. vessel 

Salvagers drove six huge fir 
timbers, like piles, on each side 
of the ship, Above each timber 
they bolted a “hutchix plate,” 
a steel bearing surface with'a 
noselike projection, directly to 
the vessel's hull, ‘Then husky 
hydraulic jacks were inserted 
between timbers and plates, 
Meanwhile, to take the terrific 
Strain of a towing hawser, a 
massive wooden beam was in- 
stalled athwart the ship, An 
anchor chain fasiened te the 
‘SOrTED m peam made a towing hitch, 

or TiMeee aee y ‘Then two men took their 


places at each of the hydraulic 
jacks. At a signal, all began to 
pump the h in unison, 
Slowly the vessel rose from its 


muddy cradle to the maximum 

safety lift of eighteen inches, 

sn the powerful salvage tug 

capable of putting a 

on her 

ich cable, 

coupled up and steamed ahead. 

© an automobile toppling 

from its jack, the liner lurched 

forward four feet 
Rearer deep water, 

‘Next the timbers were moved 
to the new postion and the 
jacks reset. This time a. pull 
fained six feet, The next lunge 
won twelve feet more, Then, 
without the jacks’ aid, the tug, 
its 1,800-horsepower engine 
churning the propellers at full 
speed ahead, was able to pull 
the Manitou free 


PAY ROLL SATCHEL SHOOTS BLINDING TEAR GAS AT BANDITS 


‘Tran gas thwarts the 
bandit in an ingenious 
new pay roll satchel, 
which automatically 
shoots off a stream the 
moment the bag is 
taken from a__messe 
ger's hand, When the 
messenger is carrying 
the bag through the 
streets, a ring attached 
to a chain is firmly 
grasped in his finger or 
fastened to his wrist. 
‘This is attached to a 
firing pin whose with- 
drawal operates the tear 
gas trigger. Should a 
bandit approach and 
at the point of a gun demand the bug, th 
messenger makes no resistance. He 
drops the bag or allows the thug {0 snatch i, 
Teaining the finger loop and chain. In 
1a cloud of tear gas spurts from a nozale at the 
Side of the bag, and contin to fil the sir 


=e 


jar minutes, Anyone within a hun 
temporarily blinded with tears, and 
easily capture the robbers, No perma- 

as, however, and 
an hour. ‘The satchel’s 


JANUARY, 1932 4s 


HISTORICAL SCENES CREATED IN STUDIO 


STEAMFITTER CARVES 
HIS OWN STATUES 
A sreamrtrrex by profession, George 


W. Arbuckle, of Vineland, N. J., turned 
sculptor to decorate his home. Althou 


A : , he has never studied art, he has 
tished no pleted, in his spare time, a remarkable 
exhibits for the. c series of pieces in marble, These include 


employs more than a fountains, life-sized lions, and a thirty-ton 
fan unusual craft. Under the copy of the Statue of Liberty, The ama- 
Edward J. Ashenden, London artist, they teur sculptor takes no measurement 
fashion lifelike scenes or dioramas Having Some of the dioramas have a window depending entirely on his eye for propor 
apparent width, ‘height, and depth, and seven feet in width, and all are appro- tion, He also upsets the accepted rules 
with realistic effects of sunshine’ and priately modeled, colored, and illumi- of art by working on his statues from 
shadow. Scenes of this kind will be nated from within. The Colonial Exposi- the bottom up instead of from the top 
used to explain historical events that tion in Paris also ordered five down, He is shown above putting the fine 
could be dramatized in no other way. and a\ Chicago hotel has sever ishing touches to a marble: lion 


“BOOKCASE”PUTS OFFICE IN YOUR HOME 


A auiwtarune office at home is pro: 
vided by a camouflaged piece of furni- 
ture resembling a bookcase. Its front 
‘opens downward to become a typewriter 
table, supported by a sliding but sturdy 


tase.” A “disappearing tack at eye level 
holds memoranda oF pages to be copied 
Drawers at the side, for supplies and 
filing, are hidden by’ a. door. 


NEW FIRE PUMP RUN 
BY AUTO'S ENGINE 


A ew aid in fighting forest fires, a 
pump that can be attached to the front 
‘of any automobile, was tried out recently 
in Vienna, Austria. Equipped with one 
of these devices, the car can speed across 
country to answer an alarm. At the scene 
of the fire an intake hose is dropped into 
the nearest Jake or stream, and a nozale 
fitted to another hose sprays water on 
the blaze. The pump takes its power from 
the crank f the car's engine. 


THIEVES CAN'T STEAL 
THIS LICENSE PLATE 


No iter can steal the novel auto 
license plate invented by a Georgia man, 
for it breaks in two when an attempt is 
made to remove it. The plate is standard 
except that the name of the state and 
the year are imprinted on a projecting tab, 
connected to the body of the plate only 
by fragile necks of specially-treated metal. 
After the plate is attached with the usual 
bolts, this tab i, then bent down care 
fully’ over the bolt heads. Lifting it 
fet at the bolts breaks it of, making 
the Ticense plate useless, and preventing 
the operation of cars with stolen plates 
for ones from scrapped cars, 
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SHAVING LOTION BOTTLE 
ALSO SHARPENS RAZOR 


A pounte aid to sensitive skins is a 
bottle containing an_after-shaving lotion 
recently placed on the market. One side 
of the bottle is curved and etched with 
acid to provide a honing surface for razor 
blades. ‘The blade is moved several times 
from side to side with the forefinger, first 
with one” side up and then the other, to 
sive it a keener edge, 


CARS CAN’T CRASH NEW 
GATE FOR RAILROADS 


Tr A reckless motorist drives his car 
into a new type of safety gate, he can- 
not go through even though the wooden 
frame is shattered to bits. Within the 
frame is a husky steel cable 
that will stop the car with its 
front wheels in the air, if nec- 
essary, to keep it from the 
path 6f an approaching train, 
According to J. Harsen, New 
York mechanical engineer and 
inventor of the gate, the impact 

so gently taken up. by 
prings that no serious damage is done 
either to the car oF its occupants. Cables 
threading the center of each gate termi- 
nate in a hook-and-eye joint that makes 


MOTORBOAT PROPELLER IS ALSO RUDDER 


In clecle, new propeller unit, resembling a washing machine, which enables a motorboat to 
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wr own length. Above, a boat equipped with the 


USE X-RAY TO GET BIGGER CORN CROP 


Tauspuse an X-ray ma- 
chine on wheels up and down 
the rows of an_ experimental 
garden, Dr, L. J. Stadler, of 
the Missouri College of Agri- 
culture, is seeking to produce 
new species of farm crops by 
subjecting his plants to tre 
ment by. the invisible rays. 
Strange alterations take place 
incom and other growing 
plants when they are bom- 
barded by X-rays, laboratory 
tests have previously shown. 
Dr. Stadler expects improved 
varieties to result from this 
practical experiment. His port- 
able apparatus receives elec 
tric current by a long cable. 


TOWS THREE GLIDERS 


For the first time in aviation history, 
an airplane recently. towed three gliders 
in vee formation, The stunt was carried 

Y,, in a test. to show 
iy of aerial trains come 
iplanes and gliders. 


pored of 
its connection when the gates go dovn. 

‘The gateman then presses a button that 
operates. an_electrie solenoid and. slides 
1 locking pin into place, 


Proretirx and rudder are combined in 
a novel motorboat drive developed by a 
German firm. It enables a boat to tum 
completely around jn its own length, and 
ssives it remarkable maneuverability 

cramped places. Outwardly resembling a 
washing machine, the propeller unit is 
installed in the boat so that only four 
oar-shaped paddles project below the hull. 
‘These revolve on a main rotor, and also 
spin on their own indi 
At the control of the pilot 
be set so that they cast ‘a jet of water 
straight astern for forward motion, to 
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STICK ON CHAIN STOPS 
DOGS THAT CHASE CARS 


Ir your dog makes a nuisance of him- 
self chasing automobiles, a short piece 
‘of wood and a bit of chain are all that 
are needed to produce a device that will, 
literally, keep him out of the running, 
‘The chain is attached to the bottom of 
the dog's collar and tied to the middle 
of a section of a broombandle at the right 
height to be in line with the animal's 
Iknees. As soon as the dash after an auto- 
mobile begins, the club starts whacking 
the dog on the knees and his enthusiasm 
for the sport immediately wanes. The 
club's usefulness ends, however, if he 
takes it between his jaws. A dog owner 
of Park Ridge, Il, is the originator of 
the ingenious contrivance, 


ination Fudder ad propeller 
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New Sextant Gets Sun’s Rays Through Clouds 


‘Ture “green ray” that a lucky observer 
occasionally may see just as the sun's 
disk sinks below the horizon has just been 
plotographed in colors for the Sr tine 
hy a French astronomer. To picture it, M. 
de Kerolyr, director of an observatory in 
southern France, trained his camera on 
a distant range before sunset. His wife, 
standing on a balcony, gave him the sig- 


LIGHTNING STUDIED 
UNDER METAL DOME 


A aystey dome of metal in a 
meadow not far from Breslau, 
Germany, awakens the curiosity 
of visitors there. Tt houses the 
Ines secret experiments in tap- 
ping the power of lightning, ac- 
cording to reports. The work is 
continuation of ‘recent. tests at 
Mt. Generoso, in the Italian Alps. 
Here daring German experiment~ 
ers succeeded in capturing an 
18,000,000-volt_ thunderbolt from 
the clouds, and tried out experi- 
mental models of vacuum tubes 
to harness these enormous cur- 
rents (P.S.M., Sept. ’31, p. 26). 
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Ororsany sextants are 
useless when the sun. fails 
to shine, but a remarkable 
new instrument enables 
the master of a vessel 10 
fake his bearings even 
when heavy clouds blanket 
the sky. Shipping men hail 
as revolutionary this all- 
wweather sextant, invented 
by Paul Humplirey Mac- 
neil, a Huntington, N. Y., 
architect. and engineer. T 
detects invisible infracred 
rays from the sun, which 
penetrate even the thick- 
fest haze. Since the human 
feye cannot see these ray 

their presence is revealed 
electrically through a pho- 
to-eleciric cell and. tndi- 
cated on a dial. A window 
‘of special construction 
permits only infra-red rays 
to enter the instrument, 
barring all others 


nal to snap the shutter just at the right 
moment, Several trials were necessary, a8 
the light is visible at its height for barely 
a filth of a second. The green ray is the 
last visible part of the sun's spectrum, 
produced by diffraction of light at the 
horizon and resembling in appearance the 
effect when a glass prism splits sunlight, 
for drops of water form a rainbow. 


Left, phantom 

double 
feo Aoore at 
one time. Be 


TWO-DECK ELEVATORS 
PUT IN SKYSCRAPER 


‘Tue, world’s first double-deck elevators 
have just been installed in New York 
City’s newest skyscraper. They will en- 
able eight elevator shafts to do the usual 
work of fourteen in the Cities Service 
Building, third highest in the world, with 
a tremendous saving of valuable’ floor 
space. At the ground floor, passengers will 
enter the elevator at two different levels, 
fone cab serving odd-numbered floors and 
the other the even numbers. When the 
levator stops on its way up, passengers 
for two floors are thus discharged at once. 
Each cab has its ovn operator. The eleva- 
tor will start only when the operati 
hhandles of both compartments are in 


especially to permit the novel instalation, 
According (0 Otis Elevator Company en- 
fineers, who designed the two-story ele- 
vator, the ability to handle twice the usual 
umber of passengers in a. single shaft 
may effect radical changes in the design 
‘of tall buildings. A diferent means of 
attaining the same end, by running two 
separate elevators in a'single shaft, has 
already been successfully “demonstrated 
by an installation in an East Pittsburgh, 
Pa,, building (P.S. ML, Ape. '31, p. 71). 
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NEW SCROLL SAW HAS A 
SANDING ATTACHMENT 


Espectarty adapted to the needs of 
the amateur mechanic is a versatile scroll 
saw, that has recently appeared on the 
market. With a sanding attachment, held 
in the chuck in the same manner as the 
saw blade, work can be sanded. smooth 
immediately after scroll sawing. Hitherto 
this has required tedious hand work. Files 
of various shapes for wood and metal 
work are also held in the chuck. ‘The 
two-foot distance from saw blade to 
frame accommodates large work, The 
blades’ high speed insures clean sawing. 


NEW ELECTRICAL ROBOT 
FINDS TROUBLE IN CAR 


Irs race made of dials 
and lamps, an electrical 
bot invented by a San Fra 
cisco engineer is said to diag 
nose a car's ailments in five 
minutes. A voltmeter in 
the left eye and an ammeter 
in the ‘ight one. test the 

1's battery and_ ignition 
system, The nose is a vac- 
tuum meter for checking the 
condition of the valves and 
the vacuum tank. A slot 
just below serves as a spark 
isap indicator, while the 
feeth are neon tubes that 
show the intensity of, the 
spark in, each individual 
cylinder, ‘The apparatus. is 
portable and can easily. be 
moved from one automobile 
to another in garage 
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ENGLISH FERRY WALKS ON SEA’S FLOOR 


A stRaxce ferry that walks on the sea 
bottom is England's newest curiosity. It 
conveys guests hetween an island hotel 
and the mainland near Bighy, on the 
southwest coast. Whether the rising tide 
is sweeping over the intervening flat or 
has receded, leaving a mushy footing, this 
remarkable vehicle has no difficulty in 


FACTORY WORKERS USE 
PORTABLE PHONE BOOTH 


Wites they wish to phone in peace and 

silence, workers in a German factory 

trundle up a 

booth on whi 

doors, of sound-absorbing 
jon possible 


crossing. Its passengers ride on an ele- 
vated platform, high above the tractor- 
ferry’s wheels and the endless treads that 
propel it, ‘The motor is also well out of 

's reach, and transmits its power 
a chain ‘drive, as shown above, 


RARE MINERAL YIELDS 
PRICELESS ELEMENT 


By rxructixe a few grains of the 
hitherto unobtainable element Ekacaesium 
from a velvety black mineral known as 
samarskite, Dr. Jacob, Papish, professor 
of sp at Comell “University 
ing feat 


led as an outsta 
The grains, cont 


i pior 


the world’s best ma 
photo-clectric cells or 
make them sensitive t 
its instant inflammabi 
which is believed to be a 
has not yet been isolate 

Ekacacsium, also known as Element 

was’ the last but one of the 
wty-two chemical elements to be dis- 
covered, It was detected only last year at 
the Alabama Polytechnic Institute by Dr. 
Fred Allison and Edgar J. Murphy, who 
made no attempt to extract it, 

‘The remaining “missing element,” No. 
85, was found by the same men this year, 
completing the roll of the clements (P. S. 
M., Sept. ‘31, p. 35). Extracting this 
extremely’ rare’ element, known as “Eka- 

‘in pure form. will doubtless be 
the next goal of chemists. It is expected 
to be a shining, black solid, possibly radio- 
active like radium, 


silvery metal, it 


” 


BLASTING 
our Rock 


At right, the begin 
fing of big Blas. 
Sndyidval charges 


I-YAH! Fi-yah!” You've all heard 

this cry—the waming that a 

"shot" of dynamite is about to be 

fired, Generally it is uttered by a 
workman waving a red flag. You may have 
seen him scrambling out of the cellar 
excavation for a new building, Maybe he 
has stopped you while you were driving 
through the country. 

He is always treated with respect 
Strung-out lines of traffic halt before the 
authority of his flag. Pedestrians stop at 
his cry. When all is clear he gives a signal 
to. co-worker standing some distance off 
with a boslike contrivance at his feet 
This man pulls upward at a handle on his 
bor, then he presses it sharply downward, 

There is the muffled thud of an explo- 
sion. Workmen swarm over the heap of 
logs covered with a heavy mat that have 
been spread over the charge to keep rocks 
from flying wild. Pulling aside the pro- 
tective covering, they expose the nest of 
shattered rock caused by the blast. Part 
of the stony outcropping that Smpede 
progress has, through the power of dyna- 
mite, been reduced to pieces of a size con- 
venient for men and machines to handle. 

To many people such blasts represent 
the general use of dynamite, They are 
though, but small and unimportant 
examples of the use of industrial explo- 
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sives. The alarm clock which got you up 
this ‘morning, the range on which your 
breakfast was cooked, the gas it bums, 
and the car of train that takes you to work 
are made of materials ripped out of the 
earth by the rending force of high explo- 

Curiosity about this giant force led 
‘me, not long ago, to visit a dynamite fac- 
tory. Early one morning I landed at what 
seemed a large oil dock on the New Jersey 
shore of the Delaware River. Here were 
tanks on steel stilts, a maze of overhead 
piping and the tall chimneys of power 
houses. Behind this as far as the eye 
could see seemed nothing but waste land. 

cat noe ices a te eae 
areas,” my guide, an explosives 
expert of long experience. “These tanks 
are storage containers for acide that are 
nonexplosive by themselves.” With a 
‘wave of his arm that seemed to embrace 
the entire horizon, he explained that the 
danger areas lay in what seemed waste 
land. 

learned that the plant extended inland 
‘over an area of about 24,000 acres. We 
hopped onto a passing locomotive, which 
swith its flaring stack, containing a spark 
arrester, suggested locomotives. used in 
‘Civil War times, We passed through what 
seemed an immense park. At widely-sepa- 


YNAMITE’S 
Makes Imposstble 


rated intervals were groups of trees, with 
the tops of low buildings peeping’ over 
them, T was told that a dynamite plant 
was thus spread out for safety's sake. So 
terrific are the forces involved in the 
manufacture of explosives that all proc- 
esses are carried out in isolated build- 
igs. If anything happens to one others 
il not be affected. 


WWE WERE going first to the nitrating 
hhouse, where nitroglycerin is made, 
This is one of the chief ingredients of 
dynamite, Others of importance are nitrate 
of sods, wood pulp, and for some dyna- 
mites nitrate of ammonia or nitrocotton, 
After a short run we left the engine and 
walked to a compat structure resembling 
a frontier fort of Colonial days, An earth 
and cribbing barricade surrounded i 
Unlike Colonial forts, which were barr 
caded against danger’ from without, this 
building “was barricaded against danger 
within it, 

Here little tank cars bring carefully- 
sized charges of nitric and sulphuric ac 
Compressed air blows the acids up to 
the second floor into a big ketile fined 
with cooling coils. Two large paddles, 
driven. by a. compressed air engine, i 
culate the mixture against the coils. While 
the acids are running into the nitrator, 
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Tasks Easy 


refined glycerin is blown from a heating 
tank, in which it has been warmed until 
it flows easily, into a scale tank. 

A workman now runs the glycerin into 
the nitrator, regulating the flow by hand, 
The acids react with the glycerin, forming 
1a new substance, nitroglycerin, the “kick 
in dynamite that enables men to move 
‘mountains, burrow through solid rock, and 
lift floors’ of harbors and bays at will 
While glycerin is running into the acids, 
a thermometer on top of the big nitrat: 
ing kettle is watched carefully 


HIS is the first of the ticklish 

tions employed in making dynamite, 
Mixing these acids and the glycerin gen- 
erates heat which, if it rises above a ce 
tain point, will result in an explosion. S 
the workman fixes his attention on the 
thermometer as the mixture swirls against 
the cooling coils, 

Here my idea of powder men began to 
take definite shape. What impressed me 
was their unhurried efficiency and concen 
tration, From experts who go out over the 
‘country to fire hig shots down to workmen 
in the plant, they can make no mistakes 
‘The result is an intentness that Thad never 
seen displayed by the personnel of any 
other industry 

From the nitrator, 


the nitro passes 
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Upper vieht 


through several washing processes. These 
take place in the separating house and the 
neutralizer. A green light flashes in the 
nitrating house to show that the elycerin’s 
first bath is ready in the separating house. 
A valve is opened and the nitroglycerin 
starts to run, the speed of its agitation 
being slowed down as it does so, It runs 
through a long lead-lined trough roofed 
‘over and mounted on stilts that connects 
the two houses 

We follow this brook of death into the 
separating house and watch it run into a 
large tub, A workman peers at it through 


nitroglycerin ie made. Nove chutes which are used as emergency 


}| Clayton R. 
|) SLAWTER 


GIANT BEAR 
CLIMBS A HILL 


ETE FR AL 


ting house. In ovsl, the hous 


in which 


a sight glass until the surplus acid set- 
tles to the bottom, forming a layer under 
the lighter nitroglycerin, Here again tem- 
perature is a matter of life or death to 
the workers. Thermometers are watched 
carefully. If the mercury climbs toward 
the danger point the batch is agitated by 


compressed air. When spent acids have 
been separated from the nitroglyce 
they are drawn off and the explosive liqui 


foes to its bath, 

‘This is a tank of agitated warm water, 
When the nitro has been washed it set- 
tes to the (Continued on pase 114) 
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New Art Saves Strange Beasts 


HAT a visitor to a museum 
does not see is the never 
ending battle against the rav- 


‘ages of time and other agencies that 
‘would quickly destroy rare specimens 


and irreplaceable exhibits if left un- 
checked. How experts accomplish the 
near-miracle of defeating them for 
decade after decade is revealed in this un- 
usual series of photographs, made espe- 
ally for Porutar Sctence MosTHLy. 

‘Through the codperation of the Ameri- 
can Museum of Natural History and of 
James L. Clark, its vice-director in 
‘charge of preparation, our photographer 
was admitted to humming workshops, 
torrid oven rooms, and pungent fumi- 
gating vaults—a veritable preserving 
factory bebind the scenes. 

Here the campaign is waged against 
the legions of bacteria, molds, and 
that constantly. threaten the exhibits, 


RHINO GETS 
SPRAY BATH 
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Pictures Tell Story of Preparing Exhibits for the Museum 
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German Produces Cold Light in Special High Vacuum Tube 


Tha mymerioun 


CHLORINE BARGE KEEPS 
CITY'S WATER PURE 


No river, lake, or ocean will ever feel 
the propeller wash of the newest boat 
to be added to Los Angeles’ municipal 
fleet, ‘This strange craft, officially known 
a chlorine barge, will chug back and 
forth over the waiers of the 100-acre 
reservoir that supplies the city’s water. 
Tt will release chlorine gas, compressed to 
‘a liquid in eight tilted cylinders, into the 
‘water through long spouts. The’ powerful 
chemical kills germs and minute growths 
that have no place in a city water system 
‘The boat is equipped with a twelve- 
horsepower gasoline motor drives an 
electric generator, supplying current to 
two outboard electric motors with pro- 
pellers that can be turned in any direction, 


STROP RAZOR BLADE AS 
YOUR BARBER DOES IT 


Savery 
blades may 
stropped in 
fame, manner that 
‘1 barber sharpens 
his blade, with a 
new holder that is 
said to fit any 
make. When the 
blade is. inserted 
Between its two 
leaves, a clip slides 
into place to lock 
it and to provide 
a rest that insures 
the correct strop- 
ping angle and the 
proper turing of 
the blade at the Device designed for 
end of the stroke. Sie, is “sharpening 
The device also ey ater Biades 
makes a service- Seily the right anule 
able handle for an 

‘ld blade used as a knife to sharpen pen- 
ils of clip newspapers and magazines. 
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GIANT PUMP COULD 


SERVE AS GARAGE 


A coop-sizep 
automobile can rest 
comfortably within 
what is said to be 
the largest pump in 
the world, first of 
three of ils type to 
be completed in 
England. It will be 
wed in a monster 
drainage project 
near the North Ses 
fon the eastern coas 
of Britain. Its am: 
ing capacity of 280,- 
900 gallons a minute 
is illustrated by the 
fact that two of 


these machines could 
pump New Y 
City's entire w. 
supply. The photo- 


graph at the right 
shows an automobile 
resting inside 
tube of the huge 
pump, with head- 
room ‘to spare. 


Pernars the nearest approach yet made 
to cold light, the secret of the firefi 
has just been, achieved by German scien- 
tists at the Kaiser Wilhelm Institute, in 
Berlin, Hitherto the only known ways to 
produce light have generated heat as well, 
When you burn an electric lamp in your 
home, only a tiny fraction of the current 
med is turned to light; the rest is 
wasted in the form of unwanted heat 
ping from the bulb. 
Tn the new German experiments, how- 
ever, light is generated by chemical means. 
Chlorine and sodium, the two constituents 
of ordinary table salt, are allowed to com- 
bine in a special tube that has been 
exhausted to a high vacuum and chilled 
with liquid air, When this is done in the 
dark, a mysterious yellow light of several 
candlepower begins to glow, and continues 
for several minutes. 

‘AL the end of the glowing, a few pinches 
‘of salt are found in the tube, While the 
present apparatus is far too complicated 
For domestic use, the experimenters believe 
the same principle may eventually be ap- 
plied in household lamps. 
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Members of tha football aquad 


Onorsansey used for road rolling, a 
tractor at the State College of Washington 
hhas been pressed into service to pull the 
football squad. A large rope attached to 


NEW OFFICE DESK HAS RADIO 


LONG LETTERS IN ROAD 
SIGNS EASY TO READ 


Stretemine 
“stop” signs painted 
on highways to 
make them legible 
is advocated by the 
National Safety 
Council. Ordinary 
letters, it points out, 
are so foreshortened 
to the eye of an ap- 
proaching motorist 


that they can be read 
only six to eight 
yards away. This 


often does not give 
a driver time to 

stop. But letters shaped like those in the 
accompanying drawing appear perfectly 
square to a person fifteen yards aay. 
This optical effect may be seen by tilting 
the far end of this page downward. 
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Football Squad Stages Tug-of-War with a Big Tractor 


wactor ina strenuous tug-of-wa 
the rear of the tractor gives a handhold 
for a royal tug-of-war between machine 
and men. The strenuous exercise of fight 
ing the tractor as it drags them along is 


So rar the busy ex- 
ecutive can listen to the 
last-minute stock market 
‘quotations, and perhaps an 
‘occasional’ sporting event 
broadcast as well, a new 
type of office desk has 
appeared, with a. bui 
radio set. The rec 


installed in a drawer with- 
in convenient reach of the 
listener for tuning, and dis 
appears completely when 
it is not in use. 


ie the couch encourages them to “hold ie" 


proving excellent for keeping the men 
fit. It strengthens their muscles and also 
teaches them to 

set on their feet 


dig in” and get firmly 


7 “BLIES’ EYES” IN 
AIRPORT LIGHT 
PIERCE FOG 


wt miles of foggy aie 
jerced the other diy, ac 
cording to reports, by a bea 
from a new ty 

which was 
southern California c 
signed especially for airports, 
the light is said to owe its fog: 
piercing ability to the number 
Of small surfaces that are com- 


bined to form the reflector. 
to the many- 


‘Their resemblan: 
faceted eyes of 
‘earned for the di 
name of the “fies 
inventor, Harold G. Fitzgerald, 
says that a number of the new 
lamps have been constructed 
for air fields and Pacific coast 
lighthouses. 


CAMERA ON BALLOON MAKES AIR PHOTO 


A captive balloon was pressed into 
service recently by a Washington, D. C. 
pilot to get close-up pictures of the ground 
where he would not dare fy his airplane. 
To the balloon he attached a camera of 
his own construction weighing only ten 
‘ounces. A spring, a thread, and a piece 


of burning punk provided an automatic 
shutter release. To take a picture, the 
Photographer ignited the punk on the 
camera and paid out cord until the balloon 
hovered over the spot to be photographed. 
‘The punk burned down, severed the thread, 
and the spring snapped the shutter, 
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Flying Submarine to Travel Six Miles Above the Earth 


Germany's. fest 


Is A sealed cabin, supplied with air 
from outside by a pump, sits the pilot 
of Germany's first. stratosphere airplane, 
which recently made its maiden flight at 
Dessau, His only view of the outside 
world is through portholes fitted with 
heavy glass, and his control levers work 
in air-tight shafts. Flights to an altitude 
of six miles without discomfort to pilot 
and passengers from lack of oxygen or 
lowered air pressure are expected to be 
made possible by the cabin, in which the 
pump will maintain normal air pressure 

If the sixty-foot wing spread and 800- 
horsepower motor of this “flying sub- 
marine” carry it to great heights and 
demonstrate the success of the pressure 

bin, a larger plane capable of ten-mile~ 
high ‘fights will be built. Such a plane 
flying with decreased resistance in the thin 


upper air, or stratosphere, could whiz 
across the Atlantic in a’ few hours 
(PSM, Jan. '31, p. $3), but its con- 
struction ‘has been held’ up pending 
tests of the experimental machine 

France, too, is interested in the 
possibilities of high-speed flight in 
the stratosphere, and was reported at 
this writing to be building a sealed- 
cabin plane. The enormous seven- 
teen-foot propeller of this machine 
will have to be tilted upward while the 
plane is resting on the ground. 

‘America’s only attempt at fitting an 
airplane with a pressure cabin for altitude 
flights was abandoned several years ago, 


‘CHUTE LOWERS CABIN OF NEW PLANE 


Carried aloft on back of 
‘model uted in te 


Finst actual tests of a 
senger cabin for airplanes are being con 
ducted by the U.S. Army Air Corps a 
Wright Field, Ohio, Such a cabin, inte 
to save passengers in case of an accident 
fn flight, has been proposed in the pas 
by more than one inventor but has never 
before reached the point of practical te 
Should an accident accur, the pilot wi 
trip a release and an enormous parac 
would lift the eabin bodily from the 
Then the pilot would make his © 
with a regulation ‘chute 

The Army's first tests are being made 
with a small model. A target glider 
adapted from a type used in the tra 
Of serial gunners, is carried aloft on ¢ 
wing of a standard plane and relea 
Tt has the detachable cabin and parac 
that, if the tests prove successful 


later be built into a full-sized machine. 
‘An eighty-foot parachute capable of lower- 
ing such a load has been constructed. 
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when Lieut, John A. Macready, U. S, 
Army Air Corps, nearly perished in it, 
But the Swiss physicist Piccard sailed ten 
‘miles high in an air-tight ball attached to 
a balloon (P.S.M., Aug. °31, p. 23). 


USE AIRPLANES TO CARRY 
COLD SWALLOWS SOUTH 


Detavine their annual flight south 
until a sudden cold spell caught them, 
swallows in Austria were threatened with 
destruction (PSM., Dec. '31, p. 130). 
Clever Viennese humanitarians’ chartered 
planes, gathered the half-frozen birds in 
and cages, stowed them in the air- 
‘raft, as shown above, and sent them south, 
Freed at Venice, Italy, they were, briefly, 
‘nuisance until they scattered themselves 
over the near-by 


HOVERING SAVES 'GIRO 


Ax avrocino plane staged a demonstra- 
tion of its ability to hover motionless at 
Liverpool, England, airport the other 
day, Taking off, its iail skid, entangled 
in a T-shaped ground marker, carried it 
aloft. The pilot, looking down, saw the 
shadow of the load on his skid, ‘Descend- 
ing, he hovered near the ground while an 
official pulled off the encumbrance. 
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Short Wing Vacuplane Gets Lifting Power from Suction Cells 


) A 


These are said to make its lift- cinnati inventor. More than fifteen suc 
ing power equal to a conven- cessful flights have been made, In_ the 
tional plane of greater wing span. latest model, illustrated here, round “tip. 
‘Tite “Vacurtane,” a strange new type Several planes of this type have been loss boards” at the ends of the wing in 
of airplane, has made its appearance at constructed under the direction of Prof. crease the lifting force by preventing the 
the University of Miami, Florida, Its ab- Fred H. Givens, head of the university's formation of air vortexes. Ailerons that 
brreviated wing, open at the top, is lined aviation department, following in general control the plane's banking are mounted 
with hollow chambers or ‘suction cells.” the original design of E, H. Lanier, Cin- on the fuselage behind the propeller. 


PLANE HAS AUTOGIRO WING 


AmrtaNe and autogiro, combined, is a upper wing is re- 
strange craft devised by an Elkhart,"Ind., leased and then it 
inventor, It achieves this dual role througit spins like the “wind- 
fn upper wing that may be locked rigidly mil blades. of an 
‘or released so that itis free to spin, during autogiro, With this 
flight, and connected to the rest of the aid, the craft can 
craft’ by a three-comnered support instead descend, according 
fof by the usual struts along the wing, to the inventor, at 

In ordinary fight the machine resem- the comparatively 
bles a standard biplane, since the upper slow speed of twelve 
wing is locked rigidly at right angles to feet a second. Thus 
the line of flight, Under these conditions the novel airplane 
itis said to attain a speed of 145 miles an combines high ty 
hour. ing speed with slow 

Tn take-offs and landings, however, the landing, factors that 
hhave hitherto been 
considered  irrecon- 

lable by aviation 


WHIMS RULE PLAYROOM 


Asurnican mothers might look askance 
ata unique playroom in London, England, 

ere children may smash their toys, 
play with the dripping water 
taps, and indulge all the other 
forbidden longings of child- 


Institute of Child Psychology 
has established this school for 

ren. With the 
rule “No praise, no blame, and 
no prohibitions,” the experi- 
menters believe’ that a child's 
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STRANGEST HOUSE BUILT IN ENGLAND 


To PROF, BERNARD ASHMOLE goes the 

distinction of possessing one of the wor 
gest_homes, ‘The curious stru 

has just been completed overlooking 

town of Amersham, England, Pl 

the dwelling were given doubtful app 

by building officials, who had never 


fany like them before, Its massive shape 
‘of white blocks pierced by rectangular 
windows was chosen to give a maximum 
‘of sunshine and view, and to provide out- 
door shelter around’ it no matter from 
which angle the wind blows. Visitors 
centering through the hexagonal hallway 
find the interior finished in modernistic 


TARGET RAISES NUMBER 
AS BULLET HITS IT 


A New target invented in Germany 
makes it easy for the marksman to learn 
his score. When a bullet hits one of the 
numbered rings, its corresponding number 
appears automatically at the side of the 
target. The rings are made of steel, and 
a standard paper target is placed ‘over 
them. Numbers run from one, on the out- 
side, to ten for a bull’s-eye. Lead splin- 
ters from the bullets fall into a trap. 
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style, and bedroom doors opening off the 
six-sided upstairs landing are colored 
green, blue, and silver so that a guest 
can remember his own room. Behind the 
hhouse is a, curious water tower shaped 
like a mushroom, combined with a ball 
court for the professor's small daughters 


USE MECHANICAL TASTER 
TO SAMPLE FRUIT JUICE 


EVES the act of tasting may now be 
ddone mechanically. An “electrical taster 
is used by an eastern food concern 
pass upon the freshness of fruit juice 
It resembles a portable radio set. When 
a sample of juice is poured into a stall 
container and. the dials are properly 
adjusted, the delicate device performs 
its tasting function, Actually it measures 
the sample's acidity, which is a close 
index of its freshness and flavor. 


GAS IN CAPSULE KILLS 
TRAPPED ANIMAL 


Destoxe to end the suffering of a 
fur-bearing animal caught in a steel trap, 
a “humane trapping capsule” has been 
invented by a Chester, Pa., man, and 
recently placed on the market.’ This 
device is a container resembling a tooth- 
paste tube, which is wired to one of the 
Jaws of a trap when it is set. Pu 
the tube releases a gas that is deadly to 
animals. Since a trapped animal's first 
act is to bite the jaws that hold it, the 
gas is immediately’ effective. Three ‘sizes 
‘of capsules are made, of which the first 
is for skunks, woodchucks, and other 
small animals; the second, beavers and 
wolves; and the third, bears and lions, 


WANTS GLOWING PAINT USED ON ROADS 


Avpuicarion of 
luminous paint to 
danger spots along 
the highway is 

vorated by a B 
ton, Mass., inventor 
who has” built a 
model to_ illustrate 
his plan, The paint, 
absorbing energy 
from the sun dur- 
ing the day, would 
slow at night. He 
wants fences, curves, 
and telegraph poles 
painted. The inven- 
for suggests that 
large vehicles also 
be painted so- small 
cars could pass th 

with greater safety. 


‘This model shows 2 highway marked with Boston. invente 
Ttssisous paint, which be says would make night driving 
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Crush 635 Pounds of Ore 


to Get Tiny Pellet of Gold 


Rock crushers throb and blast furnaces 
roar to extract from masses of ore the 
comparatively small quantity of valuable 
etal it contains, Just how much they get 
graphically illustrated by a new series 
of exhibits at the Field Museum in Chi: 
o. One shows a 635-pound specimen of 
gold ore. The entire quantity of gold that 
it would yield is shown by a tiny cube of 
than three eighths of an inch in thick 
yet this is regarded as a rich ore 

Anoiher exhibit, lustrated here, consists 
nd specimens of iron ore of 
s, with pieces of iron equal 
ige content, The richest of 
n, to which the woman in the upper 
ure is pointing, yields slightly more 
han eleven and one half ounces to. the 
nd of ore. Reading from left to right 
exhibited inthis 
limonite, hematite 


No paxorr faces Roy J. 

Meyers, California inven 

of running out of gai 

the remarkable auton 
ented doesn't 


sey oe een OXYGEN KIT FOR 
ape tele tee MOUNTAIN TOP 
to the square inch. When 2 i Mouxramn climbers, seek: 


PLATFORM “SWITCH” MOVES FREIGHT CAR 


NEW CAR HEATER KEEPS 
ICE FROM WINDSHIELD 


BIG CAR FINDS RAILROAD CLEARANCE 


STRANGEST HOUSE BUILT IN ENGLAND 


To PRor, ERS 

nction of p ng 00 
rangest homes, ‘The curi 
has just been completed ove 
town of Amersham, England, 
the dwelling were given doubtful 
by building officials, who had never seen 
any like them before. Its massive shape 
‘of white blocks pierced by rectangular 
windows was chosen to give a maximum 
‘of sunshine and view, and to provide out- 
door shelter around’ it no matter from 
which angle the wind blows. Visitors 
centering through the hexagonal hallway 
find the jor finished in modernistic 
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TARGET RAISES NUMBER 
AS BULLET HITS IT 


A New target invented in Germany 
makes it easy for the marksman to learn 
his score. When a bullet hits one of the 
numbered rings, its corresponding number 
appears automatically at the side of the 
target. The rings are made of steel, and 
a standard paper target is placed ‘over 
them. Numbers run from one, on the out- 
side, to ten for a bull’seye. Lead splin- 
ters from the bullets fall into a trap. 
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in, Eo 
Belew, 


style, and bedroom doors opening off the 
six-sided upstairs landing are colored 
green, blue, and silver so that a guest 
fan remember his own room. Behind the 
house is a curious ‘water tower shaped 
like a mushroom, combined with a ball 
court for the professor's small daughters 


USE MECHANICAL TASTER 
TO SAMPLE FRUIT JUICE 


Evex the act of tasting may now be 
done mechanically. An “electrical taster” 
is used by an eastern food concern to 
pass upon the freshness of fruit juice 
It resembles a portable radio set. When 
a sample of juice is poured into a small 
container and the dials are proper 
adjusted, the delicate device performs 
its tasting function. Actually it measures 
the sample's acidity, which is a close 
index of its freshness and flavor. 


GAS IN CAPSULE KILLS 
TRAPPED ANIMAL 


Desioxev to end the suffering of a 
fur-bearing animal caught in a steel trap, 
a “humane trapping capsule” has been 
invented by a Chester, Pa., man, a 
recently placed on the market.’ T! 
device is a container resembling a toot 
paste tube, which is wired to one of 1 
jaws of a trap when it is set, Puncturing 
the tube releases a gas that is deadly to 
animals, Since a trapped animal's first 
act is to bite the jaws that hold it, 

gas is immediately’ effective, Three ‘sizes 
of capsules are made, of which the first 
is for skunks, woodchucks, and other 
small animals;’ the second, ‘beavers. and 
wolves; and the third, bears and lions, 


WANTS GLOWING PAINT USED ON ROADS 


Appuicaio of 
luminous paint to 
danger spots along 
the highway is ad: 
vocated by a Be 
ton, Mass, inventor 
who has” built a 
model to illustrat 


ing the day, would 
glow at night. He 
wants fences, curves, 
and telegraph poles 
painted. ‘The inven- 


tor suggests that 
large vehicles also 
be painted so: small 
cars could pass them 
with greater safety. 


‘This model shows 2 highway 
Tomincus paint, which be saya would make night driving safer 
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Short Wing Vacuplane Gets Lifting Power from Suction Cells 
A 


Above, front view 
‘nds below, 

view of the 
Mtion vacuplane——/ 


‘Tae “VacuPLANE,” a strange new type 
of airplane, has made its appearance at 
the University of Miami, Florida. Its ab- 
breviated wing, open at the top, is lined 
with hollow chambers or “suction cells.” 


PLANE HAS AUTOGIRO WING 


Amptaxe and autogiro, combined, is a 
strange craft devised by an Elkhart, Ind 
inventor. It achieves this dual role through 
‘an upper wing that may be locked rigidly 
‘or released so that it is free to spin, during 
flight, and connected to the rest of the 
craft’ by a three-comered support instead 
of by the usual struts along the wing. 

In ordinary flight the machine resem- 
bles a standard biplane, since the upper 
wing is locked rigidly at right angles to 
the line of flight, Under these conditions 
it is said to attain a speed of 145 miles an 
hour, 

Tn take-offs and landings, however, the 
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These are said to make its lift- 
ing power equal to a conven: 
jonal plane of greater wing span. 
Several planes of this type have been 
constructed under the direction of Prof 
Fred H. Givens, head of the university's 
aviation department, following in general 
the original design of E, H. Lanier, Cin- 


upper wing. is re- 
Ieaed_and® then i 
Spins like the wind- 
tall” hades ofan 
utogio, With this 
ad, the craft can 
descend, ‘according 
to the inventor, at 
the comparatively 
Sow speed of twelve 
feet a second. Thus 
the novel, airplane 
combines hight fy: 
ing speed. with slow 
Taming, factors that 
hive sitherto. been 
nsidered ierecon: 
ciiable by avin 
naineers. 


nati inventor, More than fifteen suc- 
ul flights have been made, In the 
round “tips 
Joss boards” at the ends of the wing in 
crease the lifting force by preventing the 
formation of ait vorteses,Ailerons 
control the plane’s banking are mo 
fon the fuselage behind the propeller. 


WHIMS RULE PLAYROOM 


Ascenican mothers might look askance 
at a unique playroom in London, England, 
where children may smash their toys, 

play with the dripping water 
taps, and indulge all the other 
forbidden longings of child- 
hood. Blocks and building sets 
are also available. The National 
Institute of Child Psychology 
hhas established this school for 
problem children, With the 
rule “No praise, no blame, and 
no. prohibitions,” the expert 
menters believe’ that a child’s 
real instincts and impulses will 
be revealed for study. 
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Can You 
Levene It? 
a 


WER from shaft A is trans- 

‘mitted to shaft B, at right 
angles, by means of the’ bell crank 
C,, pivoted on the. balland-s 
joint D. But at, the two points 
shown in the illustrations the 
mechanism must pass “dead cen- 
ters,” at which the joints & and F 
con the edges of the disks are in 
line, ‘These “dead points” may 
cause trouble in starting and stop- 
ping the mechanism. How would 
‘you modify or redesign the crank 
, so that the dead centers will be 
entirely avoided and a smooth, con- 
tinuous transmission of power from 
A to B result? 


ELOW jis the correct solution | 

of the moving picture film 
mechanism problem given last 
month. In order to make the star 
wheel F turn the film sprocket one 
juarter turn for each full turn of 
the wheel made 
C, the following 


ges are neces 


sary: (1) Four slits are filed in 
the star wheel; (2) a steel pin is 
inserted in projection H; (3) a 


segment is cut from disk D; as D 
rotates, pin on H enters one’of the 
slits, tums the star arm through 
| the Segment removed from D, and 
exits from the star wheel slit in 
the opposite direction, le 
concave edge of wheel F in s 
contact with D until pin on #7 again 
enters next aliton F. Was_ this 
{your way of solving the problem? 


Watch this space next month for 
correct solution of winch. prem 
isiven at top of column. 


CoN (os | 


SS SZ 


Drawing shows correct 
ing "picture fm mecha 
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TINY LAMP FOR LOCAL RAY TREATMENT 


ee 
lb 


Locat. treatments with 
health rays are made 
possible by a tiny mer- 
cury-vapor lamp devel- 
‘oped in Germany. The 
housing may be worn as 
a compress, since little 
heat is felt, and ultra- 
violet rays reach the skin 


through a window. At 
the back of the box a 
door examina- 
tion of the fused quart 


mercury vapor lamp to 
make sure the apparatus 
is operating properly, The 
small lamp is shown in 
use at the right 


\ 


HAND RESTS FOR WHEEL 


Loxe drives are made more restful for 
the driver by a pair of hand grips attached 
to the steering wheel, according to the 
maker. The wheel supports the weight of 
the hands, and a light finger touch on the 
rips is all that is necessary when the 
road is straight and without bumps, 


BIG SCREW 
DRIVER IS 
NO FREAK 


Aciaxt among 
screw drivers is 
this thirty ~inch 
tool. It is not a 
freak in any 
sense of the 
word, as a Phila- 
delphiia, Pa., tool- 
making’ concern 
supplies the 
mammoth screw 
drivers to meet 
the demand for 
an unusually large 
model, A double 
handle ‘makes. it 
possible to use 
both hands at 
the same time, 


GAS PRESSURE RUNS OIL FIELD PUMPS 


‘A torsy-ruvy land is the rich oil 
field of cast Texas, where the pressure 
of buried natural as helps bring petro- 
Teum to the surface. So plentiful fs the 
gas that it is used like compressed 

Sr steam to drive water pumps. Bu 
‘would be dangerous in the air, creating a 


fire hazard, and 1 
is burned, "Flame 


therefore the exhaust gas 
8 as long as thirty feet 


flare from the exhaust, Almost to the 
very point where the flame begins, the 


pipes are coated 
chilling effect 


with ice and frost from 
of the rapidly expand- 


, a8 shown in the photograph, 


‘Thee oddities im one picture: Expanding ext drives water pumps, the exhaust is fred 


to prevent dangerous eaplosion, and exaust pipe is ee 


ed 


a 


First Laboratory 


Lose famous as a repository for some 
‘of the world’s most celebrated works of 
art, the Louvre in Paris now boasts what 
is Called the first laboratory for scientific 
research in the field of painting. In this 
recently opened department, occupying an 
entire wing of the museum, exhaustive 
tests will be given to paintings with eam- 
era, X-ray, spectroscope, and chemicals 
‘These tests are expected to end contro- 


TOY TEACHES y 
ARITHMETIC 


By aknaNorsc num- 
bered slips on a grad 
uuated scale, in a new 
educational’ toy, a 
child learns the “why” 
of addition and sub- 
traction. The length 
of each slip is propor- 
tioned to the number 
it represents, To add 
four and two, for example, the “4” slip 
fs laid on the scale flush with its base, 
and the “2” slip added above it, The cor- 
rect answer, six, is read off at the side of 
the scale. ‘The’ idea of representing the 
size of numbers in this graphic way orig- 
inated with a professor of mathematics 
in a Syracuse, N. Y., high school, He has 
applied for a’ patent” on the toy. 
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in Art Gallery Will Test All Paintings 


versies that have arisen over the authen- 
ticity of Rembrandts and other noted 
paintings. They will determine the exact 
age of a painting, tell whether or not the 
artist's method was that of the master 
to whom the painting is ascribed, and in 
some cases reveal even the creator's finger- 
prints. 

‘Other tests will indicate when restora- 
tion of a famous painting is necessary to 


TINY “ZEPS” 
IN BIG AKRON 


carries several toy air- 
ships on every fight 
that it makes. Two of 
these can be seen in 


the photograph at 
the right. Although 
toys in size and con- 
struction, they serve 
the highly useful pur- 
ose of holding the 
ship's radio aerials 
taut. The weights, 
weighing several 
pounds each, are 
Streamlined and 
equipped with fins to 
prevent twisting of 
the aerial wires. Their 
shape is ‘similar to 
that of the Akron, 


Cealed until aie forces 


save it from deterioration, The technique 
of a great artist—how he used his brush 
and chose his colors, for example—may be 
analyzed for the benefit of modern stu- 
dents of the masters. 

Tn the photograph at the left, abo 
seen a part of the elaborate equipment 
in the room where microphtographs are 


INFLATED RUBBER HAND 
WARNS CARS OF TURN 


‘A nvnner hand inflated like a toy bal- 
loon, to serve as a warning signal for 
motorists, is the invention of a Green- 
wood, 8. C., man. When the driver is 
about to turh or stop, he presses a con- 
venient button. Out pops the pneumatic 
hand from its’ metal. container, waming 
oncoming cars. It is extended by a min- 
ature pump, operated by the suction of 
the intake manifold, and it collapses when 
the suction is applied directly. A lamp 
within the housing illuminates the hand 
at night and keeps it from freezing stiff 
in cold weather. 
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ILLUMINATED TULIPS 
HONOR EDISON 


Tutvanivarep tulips graced the city of 
Haarlem, in Holland, during a recent pag- 
eant of lighting. Lining one of the streets, 
they provided light for pedestrians and 
fn unusual spectacle for tourists, The dis- 
play. was a memorial to America’s elec- 
{rical genius, Thomas Alva Edison, 


BAG ON WHEELS HOLDS 
SHOPPER'S PARCELS 


Wats the housewife has had a busy 
marketing day, a shopping bag on wheels 
ceases the fatigue of taking the purchases 
home, The ingenious device illustrated 
here is the invention of a Viennese boot- 
maker, to assist his wife on her shopping 
tours. "The bag proper is detachable and 
rests on a carriage so light that the whole 

rivance may be lifted easily over curbs 
rough spots in the road, 
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‘This new the 
{wovcolor squares, cam be laid om cement or wood Base 


NEW AIRSHIP HANGAR HAS DOOR IN ROOF 


Amsips would leave 
and enter through the 
roof of a new, cake- 
shaped hangar proposed 
by a New York inven- 
tor. A horizontal door- 
‘way, a little longer and 
wider than the fyi 

craft, is provided for 
the purpose. The entire 
roof revolves, so that 
an airship may leave 

land facing the wind. 
According to the inven 
tor, this allows a ship 
to leave its hangar re- 
gardless of wind direc- 


tion, Only a fourth as 
many would be needed 
in the ground crew 


CCoin-in-the-sot milk vender that will axto- 


iy ‘make refund on returned bottles 


ply footing material, which comes in 


ROBOT PAYS FOR MILK BOTTLES 


Nor only does the newest of sales robots 
deliver a bottle of electrically-cooled milk: 
when a coin is dropped in the slot, but it 
also gives a refund for the return'of the 
‘empty bottle. This cash is dropped in 
receptacle at the lower right of the m: 
chine. The device is being installed in 
factory districts of a large eastern city, 
where it is proving a convenience to 
thirsty patrons, 


FOUNTAIN PEN HOLDS 
BLACK AND RED INK 


Two ink reservoirs in a new fount 
pen enable it to write either in black or 
red or whatever other pair of colors the 
user may choose. The halves of this un- 
usual writing instrument come readily 
apart, so that two persons may use it at 
the same time. Each color has its own 
‘writing point. When the halves are joined 
they fit easily in the pocket. 


FLOORING MATERIAL IN 
TWO-COLORED SQUARES 


A sew dress for the old floor comes in 
the form of squares, dark on one side 
and light on the other. When properly ar- 
ranged they will give a surface of solid 
color or an unlimited number of attractive 
light-and-dark patterns. “Tongue and 
groove construction is used for the joints. 
(Outer surfaces of the three-ply blocks are 
of a wear-resisting, grainless wood com- 
position, while the inner layer is of shock- 
absorbing and sound-deadening material 
‘The material can be used as flooring oF 
oor covering, and can be laid on either 
cement or wood and fastened in place by 
means of nails or glue 


a 


IRRITANT IN GAS WAKES SLEEPER 


expected to 
reduce 


AMERICAN SICK 
ONCE A YEAR 

THERMOMETER REGISTERS 0» 

‘WORK ON SKYSCRAPER W""" . 

Ox A Berlin skyscraper a giant ther- . This 

the speed of erection. 
August 6, shows the day 
and ‘the tempo) of 


another was marked on 
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HOME RADIO SET GIVES 
SOUND AND SIGHT 


Rapto programs may be seen and heat 
in the living room by the aid of a com- 
bination television and broadcast receiver 
that has just been placed on the market 
A compact cabinet houses the entire 
apparatus, The television unit differs 
from the conventional type in that the 
image is seen upon a flat translucent 
screen, instead of through a magnifying 
lens, so that a group arranged in a quar- 
ter circle around the receiver may watch 
the scenes simultaneously without trouble~ 
some distortion, The sound-receiving: sec- 
tion may be tuned either to the long 
waves of most broadcasting stations, like 
an ordinary radio receiving outfit, or to 
the short wave bands, 


placed ‘on the ahip's bridge 
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PYGMY IN JUNGLE HELPS MAKE TALKIE 


AS AFRICAN pygmy. 
proved a willing 
and unusual sub- 
ject for sound 
photography when 
the expedition of 
Martin Johnson, 
noted explorer, in- 
vated he jungles of 
the Belgian Congo 
not long ago. Appar- 
ently unconcerned 
bby the camera lens 
that stared at him 
and the tangle of 
wires and electri- 
eal equipment, the 
tattooed native of 
the Ituri forest 
threw out his chest 
and expressed him- 
self fluently in his 
native tongue. The 
talkies are said to 


colony 


swith nix sound 
in the jungle. = 


tthe Belgian Congo Jongle of whom hem 


us and an Afrian pygmy 
fie 


TEST GLOBE-CIRCLERS’ SPEED METER 


A pevice that helped Wiley Post and 
Harold Gatty circle the world by plane 
in nine days may be adopted by Army 
and Navy flyers as a 

result of tests now be- 
ing made in Washing- 
ton. This “ground speed 
meter” tells the 


eye_at the same rate, a ground speed 
reading is obtained, accurate to within a 
few tenths of one percent 


hhow fast he is tra 
ing with respect to the 
earth. Devised by 


Gauty, it is ingeniously 
simple. er sights 
at the earth through a 
continuous belt of 
cross-lined transparent 
film, kept_moving by 
clockwork at a uniform 
and controllable rate. 
By adjusting the speed 
of the film until ground 
and film are passing 
beneath the observer's 


‘etual” torward velocity 


NEW ELECTRIC MACHINE 
MEASURES SHIP'S ROLL 


Descutsen as revolutionary by marine 
engineers who watched it work, a new 
electric device to warn captains’ of ves- 
sels when their ships are in danger of 
turning over at sea was recently demon- 
strated at the Webb Institute of Naval 
Architecture, in, New York Had 
the ilMfated Vestris been 
equipped with this device, it 
was said, the vessel would 
never have been lost. The de- 
vice automatically ‘computes 
the ship's “metacentric height,” 
A measure of its stability, from 
‘moment to moment, It' com- 
prises a pendulum to register the maximum 
angle of roll, and a gyroscope to determine 
the maximum velocity of the roll. These 
two factors are combined electrically and 
the resulting figure, showing the ship's 
stability, is shown on the vessel’s bridge. 


6s 


QUARD BARY's BOTTLE. Be- 
Tow, an aluminum cover 1 

ped over the nipple oo. 
Fa"boxtle to keep i sanitary 


WITCH ON A 


polisher, cream whip 
ery or household fan 


APRACTICAL FENDER 
For the Breplace a fends 


HOLD THAT JAR. Fisting the top on fruit 


WATER POWER IN KITCHEN, 
‘The attachment, connected with & 
facet, becomes water power mixer 
fed can be toed to beat eta, WIP 
ream, mix arated silk drink, oF 

Tela operated by 8 
installed inthe top 
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In" AN" Diner "Ceonrtens Heloding Canada fa the Yer 


Thomas Alva Edison 


THOUSAND years from now, when 
the names of the greatest statesmen, 
financiers, philanthropists, gangsters, 
and others now before the public eye 

will have sunk into oblivion, the name of Thomas Alva 

Edison probably will be nearly as well known as it is 

today. 

‘Yet when you come to analyze the inventions bear- 
ing Edison's name, it is impossible to pick out even one 
that would warrant blazing his name down through the 
centuries as one of the greatest, if not the greatest, in 
ventor the world has ever seen. 

‘The invention of the electric light, usually consid- 
ered Edison's greatest achievement, and the peg on which 
most of his fame has been hung, was really of tri 
importance compared with his marvelous work in bring- 
ing about the general use of electric lighting. If Edison 
had never lived, the electric light in physically practical 
form probably would have been produced within a few 
years of the same period in the world’s history 
men, notably Swan of England, were within hai 
tance of the goal when Edi 

However, without Edison's extraordinary ability first 
to visualize and then to carry to realization the prac- 
tical application of an invention, it is safe to say that 
electric lighting would, today, be in its infancy. 

He not only took other people's theories and carried 
them through to a practical electric light, but he also 
took the known facts about electricity and developed 
them into a complete system of electric lighting. 

Michael Faraday, for example, worked out the theories 
of the electric generator before Edison was born, yet it 
remained for Edison to take these theories, mix them 
with liberal portions of mechanical vision and hard 
common sense, and produce the Edison dynamo. 
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Thomas A. Edison was not, in the strict manner of 
speaking, a true scientist. He was never concerned with 
scientific problems as such. He was interested only in 
practical applications, the things you can see and touch 
and watch while they are working, 


Not a Mathematician 


He was not a mathematician, It is quite probable 
that Einstein's theories were nearly as incomprehen- 
le to him as they are to almost everybody else, since 
he received little schooling and virtually no formal 
scientific training, 

Edison's active career as an inventor covered over 
forty years. His earliest invention, made in 1868, was 
aan electrical vote recorder ; and with $40,000 he received 
in 1870 for stock ticker and other inventions he started 
a factory. During the following year he assisted Sholes 
perfect the typewriter. For the next few years he was 
occupied with inventing and perfecting duplex, quad- 
ruplex, multiplex, and other telegraphic apparatus, 

Between 1875 and the early 1880's he worked out the 
carbon telephone transmitter, the phonograph, and elec- 
tric lighting. In 1883 he discovered the so-called “Edi- 
son effect”; that is, the flow of electrons in a vacuum 
when electrical pressure is applied. 

It will, perhaps, be a comfort to struggling young in- 

ventors to realize that even the great Edison was not 
infallible. Electromagnetic waves, a phenomenon of 
which Edison was of course aware, and the Edison 
fiect together constitute the vital principle on which 
all modern radio is founded, yet radio was developed 
Edison, but by others. 
Edison devoted the early nineties to perfecting the 
motion picture camera, which has completely revolu- 
tionized all our ideas of entertainment. ‘The years 1900 
to 1910 he applied, in the main, to the invention and 
perfection of the Edison alkaline-type storage battery, 
paying some attention, however, to improvements. in 
the making of concrete. Manufacturers in this line 
assert his accomplishments were extremely valuable, 


His Search for Native Rubber 


Doane his later years the great inventor devoted 
much of his time to the development of new sources of 
rubber from plants capable of being grown in temperate 
climates. 

It has been said that Edison was only a figurehead, 
that he hired other people to invent things and then 

wed them as his own, It is true, of course, that 
Edison had assistants. No human being, not even Edi- 
son, could single-handedly have perfected every tri 
detail in the list of over a thousand inventions that bear 
Edison's name. 
But if Edison handed one of his assistants a roughly 
penciled sketch embodying the principle of a new idea 
and the assistant worked it out, who is entitled to the 
credit, the assistant who did the mechanical work or 
the genius who originated the idea? 

Those who worked for Edison long enough to know 
the man testify that he always led, they followed—and 
those who could not stand Edison’s daily stint of eight- 
een hours a day soon fell by the wayside. 

‘There have been greater electrical geniuses than Edi- 
son, greater mechanical experts, greater chemists, per- 
haps more lovable characters, but for a combination of 
all of these qualities in one man, the world has for 
half a century given the palm to ‘Thomas A, Edison, 
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You Can Talk Around the World 


1. Practicing the 
ie code, which eam be 
learned tecurately = In 
ain weeks! or even lene 


ADIO beginners soon diss 
cover, when they start 
playing’ with short wave radio 
eception, that these higher fn 
quencies carry a lot of radio transmission 
in addition to the short wave broadcasting 
‘There are, for example, some 18,000 regu- 
larly licensed amateur fadio stations work- 
ing on these short waves i, this country 
alone, and many thousands more scattered 
all over the civilized portions of the earth 

Furthermore, the foreign radio amateur 
stations are much mare easily received in 

is country than the foreign short wave 

casting. Most of this amateur trans 
jon is in the dot-dash code and is 
therefore meaningless until you learn how 
to receive the radio code. Bill Smith, lo- 
cated only a few blocks from you, may be 
having a pleasant chat with a fellow 
radio amateur in England, Australia, or 
South America, but you won't get any 
thrill out of that fact until you ean fol- 
low both ends of the conversation. 

Even if you never intend to join the 
zanks of transmitting amateurs with a sta- 
tion of your own, a knowledge of the radio 
code will enormously increase your pleas- 
ture in short wave radio reception 

"The little table in the center column 
will give you the dot-dash equivalent of 
the alphabet in International Morse Code, 
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now almost universally used for all radio 
transmission, Note that the letters have 
not been given in alphabetical order, but 
are grouped in a way that will make 
‘memorizing extremely easy. 

‘The first job, of course, is to memorize 
this code so thoroughly that you can write 
after any letter its code equivalent with 
‘out having to stop and think for even a 
second, The next is to learn the code the 
other way around, too, so that you can 


Fig, a. At tet 
radia ‘code’ pras: 
tice oat an ie 
i. Above, 


immediately write down 
the proper letter after 
any of the dot _and dash combinations. 

After this preliminary memorization, 
you can proceed to actual code practice, 
It will be a big help if you can arrange to 
practice with some friend of yours w 
also just learning the code. 


TT HE simplest outfit for code practice 
is a telegraph key, a buzzer, a battery, 
and a pair of headphones, This outfit is 
not, however, ideal for the job. In the 
first place the noise of the buzzer prob- 
ably will annoy other people. Second, the 
ordinary house buzzer has a low rasping 
note not at all like the radio signal you 
are practicing to understand. 

Figures 2 and 3 show a code practice 
outfit that has none of these disadvan- 
tages. It makes no nojse perceptible to 
anyone in the room except the fellow 
wearing the headphones, and it produces 
a whistling signal that is an exact dupli- 
cate of the real signals you hear over the 
air. Any number of pairs of headphones 
can be connected in parallel, so that a 
whole roomful of students can benefit 
from the same transmission. 

To build this code practice outfit, which 
is really nothing more than a greatly sim- 
piled audio oscillator, you need a key, 
fn X type radio tube docket, an atidlo 
transformer, a switch, four binding posts 
oor pin jacks, and a pair of headphones. 
OF course a much neater outfit will result 
if the apparatus is built into a small alu- 
minum box shield as shown, but it will 
work just as well if fastened, in almost any 
‘arrangement, to a small board. 

‘A type 199 battery tube’ should be 
placed in the socket. Note that no theo- 
stat control is required. That is because 
the plate circuit of the tube is operated 
at only the voltage of the C battery, and 
heating the — (Continued om page '111) 


TODA 
adio 


are made w 
make them 


of broadcasting. According to old 
fashioned standards, the average good 
radio of today is anywhere from two to 
five times less sensitive than those of pre- 
vious. seasons. 

In the radio laboratory of the Popular 
Science Tnstitute, last, year’s high grade 
sets showed a sensitivity of between one 
and two microvolts per meter. ‘The latest 
receivers are showing a sensitivity of only 
about five microvolts per_meter. This 
means, that under tiveoretically perfect 
conditions, a distant station would have 
to produce a signal two to five times as 
loud in order to be heard on a. modern set. 

‘What seems to be progress in the wrong 
direction actually results in improved 
reception. Although the new sets are not 

sensitive, they will, under practical con- 
ditions, enable you to log more distant 
stations than you ever heard before. 

The point, is, of course, that absolute 
sensitivity, as imeasured under theoreti- 
cally perfect conditions, is only one of the 
‘qualities that determines a radio receiver's 

listance-getting ability. Under practical 
conditions, where hundreds of stations 
are treading on each others heels all up 
and down the dial, selectivity is of para- 
‘mount importance.’ Furthermore, selectiv- 
ity definitely cuts down the amount of 
noise through which you must identify 
the call letters of the distant station and 
enjoy its program. 

‘The improvements that have led to the 
increased selectivity of the Iatest super- 
heterodyne circuits was discussed several 
months ago (PS.M., Oct. ’31, p. 71), In 
that article it was stated that the effective 
sensitivity of the latest sets was improved 
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Y’s 


Sets 


orse to 
better 


However, radio fans may find it dificult 
to understand how a theoretically more 
sensitive set can actually be less sensitive 
than another receiver with a lower theo- 
retical rating, when both are tested under 
practical conditions 

‘Suppose, for ‘example, that you are 
attempting to bring in a station 1,000 
miles or more away. If the station you 
‘wanted were the only one on the air and 
there were no such thing as static, ob- 
viously the sensitiveness of the receiver 
would be the governing factor. But st 
is never absent, and a reference to the list 
Of stations ‘now operating on this ‘con- 
tinent will show you that there is not a 
station that is separated from any other 
station by more than ten kilocycles. on 


‘a wanted station will be 
received, but the selectivity governs the 
Toudness of the stations on adjacent wave 
lengths that you do not want. Also, selec- 
tivity determines the amount of static 

Static exists on all wave lengths, and 
in spite of the claims of manufacturers 
‘of worthless, static suppressing devices, 
there is no known way to decrease the 
static on any wave length without cutting 
down the strength of the broadcasting on 
that wave in exactly the same proportion, 


XTREME, selectivity in a radio 
receiver does not eliminate the static 
fon the wave to which itis tuned. Tt does 
cut out the adjacent wave lengths with 
their loads of static, and the practical 
result, as registered by your loudspeaker, 
is less noise to spoil the reception you 
want. 
‘You can hear a whisper in a quiet room, 


Fig. 1. Above, left 


By 


en, ned 


ted 


ALFRED P, LANE 


bbut you can't understand someone shout- 
ing at you in a howling storm, In the 
same way you can plainly hear a distant 
station coming in at a low volume level 
if most of the extraneous noise and inter- 
ference is cut out 

‘Many radio fans, familiar with the 
need for increased selectivity, have won- 
dered what has become of the loop antenna, 
‘once considered a reat aid to selectivity 
Radio receivers are no longer fitted with 
the loop antenna because its disadvantages 
‘more than counterbalance its directional 
selectivity. 


HE engineers of the Popular Science 
or 


Institute have suggested for years that 
to get the best radio reception you must 
use a good antenna. This advice applies 
more than ever before to the newest radio 
receivers. In fact, the ma.velous selec- 
tivity of the modern set greatly increases 
the advantages of the really adequate 
antenna. In the days when even the best 
set was none too selective, the use of 
short antenna was often warranted because 
it tended to eliminate an unwanted station, 

‘Then, too, in those days fewer stations 
were operating, there were no super-power 
stations, and man-made static—that is, 
interference caused by near-by electrical 
apparatus—was almost negligible. Broad- 
‘casting stations in recen: years have 
increased their power enormously, and the 
number of electrical appliances in use has 
grown to an astounding total. Some of 
these cannot cause radio interference, but 
the man-made static produced by’ the 
others now ads appreciably tothe general 

Aside from its directional properties, 
the loop antenna, Tike any other short 
antenna, picks up an undue amount of 
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static in proportion to the strength of 
broadcast signals. 

‘The way to overcome the local inter- 
ference caused by the miscellaneous elec- 
trical machinery’ in the neighborhood is 
to put up an antenna that will bring in 


the’ broadcast. signal with considerable 
strength, Reduction of the sensitivity of 
the receiver will bring about a correspond 
{ng reduction in local interference, 


FT HE drawing in Fig. 4 graphically 
shows effect of different lengths of 
antenna on the relative strength of the 
broadcasting and the local interferences. 
At the left, below the very short antenna, 
are two wavy lines indicating the radio- 
frequency oscillations from a, broadcast 
station and from the man-made static. 

Note how, when the receiver is made 
sensitive enough to get an adequate signal 
from the broadcasting station, the static 
reception is much too strong for satis- 
factory results 

Tn the middle drawing, the longer 
antenna brings in the wave from the 
desired station so strong that the volume 
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Receivers 
Less Sensitive 
than Formerly 


Reduce Static 

and Bring in 

Many Distant 
Stations 


to the point 
Where the noise level is materially lese. 
At the right you sce the value of a full 
sized antensia. The local noise level 
has shrunk to negligible proportions 

An ideal antenna for use with a 


modern set should be from seventy 
five to one hundred feet long and as 
high as possible. Obviously local con- 
ditions often make such an antenna 
a physical impossibility. In such cases, 
the radio fan will have to get along wit 
shorter installation. 

Ideal radio broadcast reception should 
have no background of | miscellaneous 
noises, In other words, when the music or 
speech stops, there should be no trace of 
sound until the program continues. ‘The 
modern trend to, super-power stations is 
a step in the right direction because the 
stronger the signal, the lower will be the 
level of the background noises. 

‘Another reason for the use of an ade- 
quate antenna is that it will enable you to 
reduce the self-generated noises in your 
receiver. The tubes themselves produce a 
certain amount of hissing due to the 
peculiarities of electronic action. All tubes 
produce these hissing effects, but the only 
ones you hear in the loudspeaker are those 
in the circuit ahead of the audio amplifier 
stages. A good antenna permits you to 
reduce the sensitivity of the receiver by 
turning down the volume control, with 
Conesquent reduction of the tube noises. 

fany tive radio set buyers are 
bewildered by the ileriog numbers of 


connected with 


lubes in. various radio receivers. ‘They 
‘want to know what effect the number, of 
Cubes has om sensitivity and selectivity. 
Before the coming of the superheterodyne, 
such a question was easily: answered.” In 
tuned radio-frequency sets of conventional 
design, both selectivity and sensitivity 
frequently depended on the number of 
tubes in the circuit. This does not hold 
‘s0od for the superheterodyne. There is 
relatively little difference in either the 
sensitivity or the selectivity of super- 
hheterodynes no matter how many tubes 
are used in the cre 


TT HE lowest number of tubes set may 
hhaye and still be a true superhetero- 
ddyne is five, counting the rectifier, There 
must, be a first detector tube, which, in 
the simpler arrangements, also is the oscil- 
lator, thus performing a double function, 
‘Then there must be at least one tube act- 
ing as an intermediate amplifier, After 
that there has to be a second detector 
tube and at least one audio amplifier 
‘Sy remming tha pea trough 4 Goupl 

iy running the signal t a couple 
of tuned stages not using tubes, adequate 
selectivity can be maintained.” The loss 
pC es 
an be made up to a large extent by operat 
Sng the intermediate ample at maxim 
ficiency. Of course, you can’t get some- 
thing for nothing, and in the smallest out- 
fits the tone quality is not up to that 
produced by the more elaborate receivers 
using ten or more tubes. 
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How TO FIT 


New Piston Rings 


MALL through trying to reps 
automobiles,” said Mr. Penny dis- 
ustedly as’ Joe Clark swung open 
the door of ‘the Model Garage and 


his partner, Gus Wilson, smiled a greeti 
"Last fob didnt turn out so good, eh 
suggested Gus, 


To tell the truth, Gus,” confessed 
Pe 
mindedly scratching the top of his bald 
dome, "as an auto mechante T fear I'm 
4 good schoolmaster.” 

Fenny spent his days pounding history 
into boys and girls at the local high school. 

“T thought Tid economize by: doing my 
own repair work,” he went on, "The 
motor seemed to be getting weaker and 
‘Weaker and it sed a tremendous quantity 
of oil, besides starting hard and 
ually fouling spark plugs, I'd read so 
where that those symptoms meant that 
the piston rings were worn out.” 

“You put your finger on the trouble, at 
any rate,” Gus interrupted encouragingly 
"Then what did you do?” 

“T suppose T should have come to you 
for new rings,” said Penny, “but a doctor's 
til came in'that week and T thought T 
could save a little by getting the rings 
rom a cul-rate mail order house. Tt took 
them four days to get here and then it 
took me all day Saturday” and Sunday 
and all my spare time for the better part 
Of a week (0 install them. And now it's 
worse in every way than it was before! 
What did T do wrong?” 

“I can make a dura good guess.” Gus 
finned, “but guessing is bum business in 
the auto game. Stop around after school 
tomorrow and TM have her opened up so 
‘we can find out what's wrong.” 

When Penny arrived a few minutes after 
three the next day, Gus took him over 


n 


By MARTIN BUNN 


to the comer where his car was parked, 
‘The cylinder head had been removed, the 
oil pan was off, and two of the pistons 
lay on a bench near-by. 

* Gus as he picked up a 


cylinder bore gage of the dial indicator 
type, “watch this and see what happens.” 

He carefully started it down the bore 
fof one of the cylinders from which the 
piston had been removed. The threadlike 
hhand of the dial indicator spun round and 
then trembled back and forth within a 
harrow space on the dial as the gage 
moved the last inch to the halfway mark. 


ee where the hand stands now?” be 
said, and then he turned the gage around 
about 


linety degrees so that it measured 
crosswise instead of from front 
“Now see what it reads,” he said 
as the needle swung around over five 

What does it_mean?” Penny asked, 
frankly puzzled. 

It means that the cylinders are worn 
oval instead of being true round as they 
‘were when the car was new. 

“Everybody knows you can't put a 


Gus, with a dial indicator gage in the 
‘jlinder, sald: "See what that reads? 
‘That means the cylinders ate ‘oval, 
sot round as whea the car was new? 


square peg in a round hole,” Gus ex- 
plained, “but lots of motorist think wy 
can put round piston rings in egg-shay 
cylinders and get good results. How can 
piston rings prevent the escape of gas or 
the flow of too much oil to the top of the 
cylinder if the rings touch the walls at 
only two or three spots?” 

“It's obvious they can't,” said Penny. 
“Still I shouldn't think a few thousandths 
of an inch out of round would make as 


it does," Gus declared. 
“You've got to remember that oil goes 
through small openings and it doesn't 
take much oil above the piston to foul 
spark plugs and cause a lot of carbon and 
other trouble. Every bit of gasoline vapor 
that shoots past the loose rings means that 
much lost power, You actually could hear 
it hissing by in, these cylinders on the 
‘compression stroke when I cranked it by 
earAnd I hi 

nd I suppose the cheap rings just 

worse,” Penny sighed, 

“The rings made it worse, yes,” Gus 
replied, “but not because they Were poor 
‘quality’ rings. They are. good ings, but 
not for these pistons, They fit much tbo 
loose in the ring slots, There's not much 
food in having rings that fit the cylinder 
‘walls all the way round if they don’t also 
make a good fit in the slots, If you can 
‘wobble ‘em up and down in the slots, lots 
of gas will sneak past by going behind in 
the slots." 

“Anything else the matter?” Penny 
asked. “I noticed myself that the pistons 
seemed to be a pretty loose fit in the 
cylinders. Are they worn out, tor 

“Pistons.” Gus explained, “ate not sup- 
posed to fit tight. If you put a set of 
pistons in a car that ‘Were just enough 
smaller than the bore of the cylinders to 

ide up and down easily. wi 
they'd expand and stick tight as soon as 
the motor warmed up. 

“Why should the piston, expand any 
more than the cylinder?” Penny asked 

ey both get hot, don’t they 

ure,” said Gus, “but the piston gets 

it isn't water-cooled and the cy 

urthermore, the top of the pis- 
ton, the piston head, gets hotter than the 


botiom edge or skirt, The usual practice 
to make pistons tapering, with a lot 
jure clearance at the head’ than at. the 


Most of "em are made with about 
ten times more clearance at the top than 


at the bottom, (Continued on page 117 


Gus SAYS... 


couple of drops of gasoline on the road. It takes the energy of burning 
gasoline to give your car its forward speed and, by rights, this forward 
‘speed ought to be used to move the car ahead. The brakes are nothing 
but energy converters. They change the potentially useful energy of 
motion into wasted heat energy. Of course every one has to use the 
brakes now and then, but the less you use 'em the lower will be your 
bill for gasoline—and repairs. 


Remember that every time you 
put on the brake, you do what 
practically amounts to squirting 
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BETTER SHOP METHODS 


CONSTRUCTING A MINIATURE OF 


Buffalo Bill’s 


oy tagecoach 


- Most Famous 
‘M ud Wagons’ 


of Western 


'N THE picturesque days of the Wild 
West, it was not alone the red and 

gilt Concord coach that bore adven- 
turous families {rom the security of 

the East to the new empire of the Pacitic 
and carried miners and, their boxes of 
yellow gold from mountain camps to bus- 
tling towns. There were also the open- 
sided ‘mud. wagons.” These, for all their 
if title, gave an impression of 
jaunty and sturdy grace as they sped over 
‘dusty roads to the clatter of many hoots. 

‘One such mud wagon, now standing in 

the Pony Express Museum of Pasadena, 

, is said to, have been driven by 
"Butte, Bil” ‘Cody between, Leaver- 
worth, Kan,, and North Platte, Neb. This 
has been carefully measured ‘and repro- 
duced in, miniature especially for the 
model making readers of PoPuLaR Sctenct 
Mowrutty. It is a dashing, colorful little 
model and carries a human interest appeal 
that more ornate and complicated coaches 
0 often lack, 

Eyen with its span of horses, the model 
is of such small size that it is well-propor- 
tioned for the average home. The scale is 
5/64 in, equals 1 in,, and the coach itself 
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IDEAS FOR THE HANDY 


MAN : BLUEPRINTS 


By 
EDWIN M. 
LOVE 


is approximately 6 in. wide, 834 in, high, 
and 13 in. long over all 

As it is unwise for anyone to attempt 
to build a coach model without having 
full size drawings, three sheets of blue~ 
prints have been prepared with all details 
shown the exact size they are to be mak 
‘These drawings can be obtained by send 
ing seventy-five cents to. the Blueprint 

vice Department of Porvtar SciEsce 
Mowruty for Blueprints Nos. 144, 145, 
and 146 (see page 110), 

‘To simplify the consiruction, all the 
metal parts or “irons” not actually sup- 
Porting other parts are cut from card 
board and glued in place; and bolts are 
represented by pins, with squares of 3/64- 
in, pasteboard for nuts. Readers who wish 
to simplify the piece still further may 
we details, even to the 
the brake beam to the 
underside of the reaches and dispensing 
with the rods and the throw arms 


WHEELS, Felloes: Center-bolt two 
thicknesses of five-ply birch and a back- 
ing block to a lathe faceplate, and turn 
the felloes. Surface them to thickness on 
a sanding disk, 

Hubs: ‘Turn a center hole in a block 
screwed to a faceplate. Drive in a block, 
and tum a bub, Bore the hole to fit 
shoemaker's sewing machine needle, and 
Counterbore to fi the shank, 

ssembly Jig: Thumb-tack paper to a 
board and lay out a wheel Bore the cen: 
ter to fit a hub. Remember that the fore 
wiels have twelve spokes and the hind 
jourteen, 

Spokes: Prepare four blanks about 3 in. 
wide—two as long as the fore spokes and 
two as long as the hind. Gage the ends 
for a thickness of 7/32 in, at the butts 
and 5/52 in. at the tips. Size to thickness 
and cut into 1/8-in, widths in a miter 
box. Clamp them, one by one, and scrape, 
file, and sand to an oval section, which 


Ey 


‘Two operations in 


cconstrction of wheel—turning the felloe (at Jet) and 
‘Wiloe, and hub on 2 prepared astembling tg (at Fgh) 


( the hub. Leave pointed flats at 
cer and inner faces 
lssembly: Use a slow-drying water- 
proof glue. Insert the outer end of a hub 
» the jit hole, place the felloe and hold 
with brads inside and out, 
then add the spokes. If nec: 
essary, taper the butts. Slip 
bits of cardboard under the 
outer ends to center them 
fn the felloe thickness, mak- 
ing the wheel fat outside 
When the glue is dry, re- 
move the wheel and assem- 
ble its. mate. 

REACHES, The three are 
alike. Notice that the ends 
are beveled slightly to meet 
the shackle bars. Drill holes 
for the sway strap loo 
which are bent from pins 
and glued in place 

THOROUGH-BRACE 
SHACKLE BARS, Mark the 
positions of the reaches by 
comparison with the plans 
Chamfer the ends and the 
corners between the reaches, 
to show faces 1/32 in. wide. 
Bend these to. shape, file 
hes in the shanks, and cement them 

2 their holes. Glue 1/64-in, bristol-board 
plates and pasteboard nuts in place 

HIND AXLE. Shape the blank to a rec- 

slar section. Trace the axle line, and 
bet 1/64 in. deep from each side to 

sent the ion. Scrape the shoulders 
J, make the upper edge half round, 
sind, Drill the spindle holes. 


saan, ET ate ihe to ale crits aspesabiy wih the rence 
Ferg vcd drm, Toga "catened serve ‘The U's resting on the le ends ave of 


1/32-in, sheet metal, cut to shape with 
snips. They are held by sheet metal clips 
bent around the axle ends with the tips 
folded into shallow notches under the 
axle 

BOLSTER. This is square on the upper 
ecige. Notice ihe profile of the lower edge. 
The thorough-brace U's are spaced like 
those on the hind axle, The clips clasp 
beneath, without notchings, as the under- 
strap builds up flush with the bolster, 

SAND BOARD. Notch to fit reaches. 
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BRAKE THROW 
IRON. Bend the wire to 
shape, hammer the flat 
part that attaches to the 
handle, cut to length, and 
file to shape. The square 
sockets cardboard, added 
after the handle is riv- 
eted on. File the throw 
arms to shape, drilling 
them for clevis pins, and 
solder at 45 deg. ‘with 
the handle, 

Handle:’ Notice the 
shaped handle and the 
foot iron, Glue leather 
around the wood, taping 
it until dry 

BRAKE BEAM. Note 
the reach rub plates of 
1/64-in, cardboard, 

Blocks: Notch over the 
rear edges of the beam, 
land cant to fit the wheels 
Drill the beam each side 
bent of 3/64-in, wire, simil 

SPRING ASSEMBLY 
spring-brass leaves. and’ de 

“fron: Make of sheet 1 
rivets; bend the head at r 
the shank, and rivet it to t 

BRAKE RODS, Note th 
to receive the beam, the iro 
sheet metal) below, and th 

CARRIAGE ASSEMBLY. / 
‘and nail the shackle bars to the r 
‘Add the hind axle, bolster, su 
bolster strap passing under the reaches. 

Trons: Cut from sheet metal the brace 
irons yoking the thorough-brace clips and 
bolt them beneath the shackle bars. Glue 
1/32-in, cardboard ‘T-plates under the HIND ANE CUPS A monoven “Rance curs — 
outer reaches and the hind shackle bar | 
A1/32-in, sheet metal T-iton rests on the "Shs ygeaa OO em nant pLoce 
‘center reach over the sand board, with a \ \et = 
pin to represent a bolt in each wing just 
Outside the reach; these pins pass into the 
sand board. The brake-beam loops, inclos- 
ing the beam, come next. Be sure to thrust 
the fore ends of the rods between the 
bolster and the sand board before secur 
ing the loops. Likewise bolt the spring T 
fn place, ‘The hound rub iron, with 
prong to act as an emergency king pin, 
mounted on a wedge. Mount the brake 
throw iron 

POLE ASSEMBLY, Pole (To 
‘To. make the stock for the hool 
nails (0 a point while turning them 
deill chuck, and bend to shape. The wedge 
shaped shanks enter one vertical hole 

Fore Axle: The end-clip yokes ate 
shanks of stay-chain hooks. ‘Those next 
are shanks of the stay: ror 

Hound Side Arms: These are glued into 
the axle mortises and bradded to the pole. 

Hound: Notch over the side arms 

Trons: The rod ends enter the side arn 
and are finished with bolted cardboard 
surface flats, or are flattened to bolt un¢ Sketch of the undercarriage. sh 
the fore axle, ‘arious parts, The brake lever hat been ornited for clearness 

ETREE ASSEMBLY. Doub 
U-bolts are wire, continuo 
the stay-chain hooks. Rivet to the 
with pins, and glue on nuts. 
Singletrees: These are round 
to square ends with cardboard 


bly, The U-bolte 
a terales are’ bmitated 


fa 140 (ace nt page’ 110) 


file 


Directions for finishing the couch 
be given in the February issue, and instru 
tions for carving the horses’ and maki 
the harness will appear in March. 
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eAnnouncing a New and Unique Service for Readers... 


It will provide you with amazingly low-priced 
construction kits for building furniture of the 


finest quality from 


(0 HELP you build superiatively 
beautiful pieces of furniture at 
low cost and with the least pos- 
sible difficulty, Popcta Sctexce 

Mowritty has established a new service 

organization to be known as the Popular 

Science Homecraft Guild. As its first un- 

dertaking, the Guild offers a complete 

construction kit for the Colonial butterily 
table illustrated, which was made from 
plans by one of the world’s foremost fur- 
niture designers, All the parts for this 
table prepared as shown at the right and 
practically ready for assembly, together 
with the hardware and the material for 
finishing it by a remarkable new method, 
will be sent to any reader in the United 

States for $6.90, A coupon for your con- 

venience in ordering this kit 

page 100, 

‘The table, which is of maple, has an 
oval top 17 by 22 in. and stands 22% in, 


Fived from the two wing-shaped supports 
‘which turn out to hold the drop leaves 
the raised position. The handgrip or open- 
ing in each buttery is unusual; i 
there are only a few historical pieces in 
existence which have this feature. 

The uses of a small table of this type 
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the choicest woods 


are innumerable. It can be placed 
beside a chair oF sofa, either in 
the living room or a bedroom, to 
hold a lamp, books, smoking ac 
cessories, and other small ob- 
jects. It might also be set alone 
in a comer or used in a hall or 
reception room. 

‘The wooden parts of the con- 
struction kit consist of the oval 
top A in three pieces, two tumed 
leg posts B, two butterflies C, 
two trestle feet D, one top rail 
E, one lower crosspiece or 
stretcher F, the wood G and H 
for making’ two wedges and 1wo 
stops for the butterflies, and 
eight. dowel rods J. Other parts 
provided with the kit but not 
illustrated are two pairs of hinges, all 
necessary screws, three cans of finishing 
materials, and cheesecloth for the finishing 


Almost any household tool assortment 
will be sufficient for the small amount of 
work which remains to be done on the 
pieces prior to assembling them. It is ad- 
visable to obtain a 10- or 12-in. cabinet 
rasp and also a cabinet file (or a half-round 
file) for rounding edges. Hand screws or 2 
pair of cabinetmaker's bar clamps are con- 


venient for clamping the glued joints, but 
Uther methods of holding the pars can be 
devised without difficulty, or a simple 
‘wedging device made as shown in one of 
the drawings. A few sheets of Nos. 1 and 
0 sandpaper will be needed, and a little 
cold water (casein) glue, cabinetmaker's 
hot glue, or high-grade liquid glue, as pre- 
ferred 

The preparatory work should be done 

1. Round back the outer edges of the 
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What the Homecraft Guild 
Wil! Do for YOU 


It will supply construction kits for making furniture 
of the finest quality. Every piece will be the work of 
‘one of the country’s leading designers of custom-built 
furniture and, like the butterfly table, will be made exclu- 
sively for home assembly. Not one will be distributed by 
ordinary furniture stores; in fact, furniture of equal 
distinction is found only in the best appointed homes. 


‘The wood will be of a grade that most readers can- 


not purchase except at an excessive price and will be 
much superior to anything that can be obtained in the 
average lumber yard. It will be selected to suit exactly 
the character of the design. If, for example, a piece 
should be made of mahogany, not only will mahogany 
be provided, but it will be the very type of mahogany— 
and there are 


number of different varieties—which an 
expert would choose for making a reproduction of what 
is called a “museum piece,” or for the highest class of 
made-to-order furniture. 


‘The kits will be economical in the best sense of the 

word. There will be no waste whatever. You will not 
Rave to buy a whole board of some costly wood in order 
to cut out a few pieces, or pay for several boards of 
different thicknesses when only a part of each is needed. 


‘The construction will be simple. All the machine 

‘work will be completed, and the wood will be sanded 
to a flawless surface. What little hand finishing is neces- 
sary before assembling the pieces will require relatively 
few tools, It will, indeed, be the most enjoyable part of 
the work because it will give the pieces individuality— 
that handmade look which distinguishes custom-made 
furniture from the ordinary factory product. 


Special materials will be provided for a type of finish 

that ia at once easier to apply and of higher quality 
than any other ever before offered to amateurs. No sl 
trith t Dah fe needed, becenve the matecal ere applied 
with cheesecloth pads, 


the top down and the other up, ‘The finish i» antique maple 


‘This taper should be on the outer side or end of the 
square hole so that the wedge will act to pull the shoulder 
tightly against the leg post. Prepare two wedges from 
piece G to fit the tapered holes. Leave them somewhat 
Jong so that they can be cut off after being fitted. They 
should finally be about 14 in. long, 

', Sandpaper leg posts B so there are no sharp edges 
either on the turnings or on the square parts, but, of 
ourse leave the edges of the mortise hoes square and 
sharp. 

‘The steps in assembling are: 

1. Attach feet D to leg posts B, First bevel off or 
chamfer the ends of each dowel with a file so they will 
enter the holes easily, Make a trial assembly without 
ilue, Be sure the feet are square with the leg posts. This 
‘ean be accomplished by doing the assembling and ghuing 
fon an absolutely flat surface. Get ready whatever means 
of clamping you intend to use, Often the bench vise ean 
be used to obtain the necessary pressure. Hand screws, 
if available, may be applied as shown in one of the 
sketches, If nothing else is at hand, a wedge clamp like 

that suugested in another of the drawings 


three toppieces A with rasp, file, and No. 1 
sandpaper as shown in one of the sketches, 

2, Round the edges of butterflies C 
and of the handgrip holes. File the pro- 
jections at top and bottom of C to a diat 
iter that will fit easily in the holes in 
stretcher F and the corresponding holes 
in top rail £ 

3. On feet D mark where the square 
ends of the leg posts are to rest; then 
slightly round the edges of the piece eve 
where except at the place where this j 
is to be made and along the bottom. 

4. Round the upper and the lower 
edges of the stretcher # except where it 
is to pass through the holes in leg posts 
B (see drawing), At these points, it will 
be seen, is a shoulder which fits against 
the leg’ post; make the comer of the 
shoulder perfectly square and. true, be~ 
cause you will find that the machines have 
left it slightly rounded in the comer, The 
small mortise holes at the ends of the 
stretcher F are intended to receive wedges, 
therefore slightly taper them by filing, 
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[Where to round the edges; bow to prepare the 
wedges and stop blocks and clamping methods 


may be prepared from scrap lumber. Be 
sure that the mortise hole in each leg post 
runs through the leg at right angle 
foot. Apply suficient glue to provide con- 
tact between the dowels and the dowel 
hholes and between the faces of the joint 
at all points; then clamp the parts to- 
gether, Not much pressure is required, 
but it is most important that the joint 
should not be jarred or disturbed until the 
alue is dry (dependent on glue used). 
2. When the glue is dry on the two 
legs and feet, the assembly can be com- 
pleted in one operation. Bevel off the ends 
of the dowels as before to join leg posts 
B and top rail £. Make a trial assembly, 
setting the butterilies in their socket holes 
in top rail Z and stretcher F. See that the 
butterfiies are placed so that they, will 
‘open into their respective notches of rail 
E at opposite ends of the table, one butter- 
being on one side and the other on 
the other side of the rail. If the butter- 
flies do not turn freely, file the pivot pins 
until they do. (Continued on page 100 
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USING A HACK SAW FOR LONG CUTS 


Tr orrex becomes necessary 
to cut through a large piece of 
sheet metal when only an ordi- 
nary hack saw is availble and 
when the line is so far from the 
‘edge that it does no. good to 
tum the blade at right angles 
to the frame, The work can be 
done, however, if two cuts are 
‘made, one along the desired line 
and another 3¢-in. outside it 
The long slim piece of metal 
between the cuts can be turned 
up and rolled out of the way, 
leaving. space through which to 
work the hack saw frame. An- 
other hack saw stunt to remem 
ber is that curves as short as 
3 in. in radius can be cut with- 
‘out ‘much danger’ of breakage 
provided the blade is not tightly 
stretched in the frame. Worn- 
out hack saw blades make excel- 
lent paint stirring. paddles for 
Use in small cans, for they are 
suficiently stiff and do not waste 
paint through adbesion to the 
same extent as a paddle made 
(of wood —Jack Hazzanp, 


STENCILED STARS BRIGHTEN CEILING 


As ruy are, ordinarily painted, the 


contribute nothing of interest to. the 


decorative effect. Frequently the halls 
are dark and may well be given a bright 
olor treatment, either plain or with an 
attractive desigh. Small hall ceilings in 
mes which are Colonial or Early Amer- 
ican in character can be improved in 
decorative value in a good many cases 
by using the historically correct star 
design illustrated below. ‘The ceiling was 
first. painted white with a paint that 
‘would dry flat. This was then stippled; 
that is, it was pounded while wet with 
a large, dry stippling brush to put a fine 
pattern init and eliminate the brush 
marks, Next, a stencil was made from a 
sheet of manila drawing paper. by cut- 
ting out stars of five, six, and eight points 

in four sizes, all placed at random. 


The stencil con 
atrorted sizes 
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Regular oiled stencil board, of course, 
would be better to use than manila paper. 
Some of the stars were stenciled on the 
White ground with a medium shade of 
bright blue, others with gold bronze, and 
the remainder with aluminum bronze. 
Cobalt blue and white artists’ oil colors, 
thinned with turpentine, were used; and 
the dry bronze powders’ were mixed with 
equal parts of good floor varnish and tur- 
pentine, When all of the stars were dry 
the clouded effect was added with a mix: 
ture of cobalt blue and one part each of 
turpentine, boiled linseed oil, lat varnish, 
and benzine. ‘The amateur’ will find it 
easier to mix the blue with a ready-mixed 
slazing liquid sold for. the purpose by 
most paint stores, or with what is called 
“flatting oil.” The blue was spread over 
the whole ceiling and stars, then patted 
and wiped while wet with cheesecloth to 
form clouds—F. N. VaXDERWALKER. 


of a ceiling to show 


HOW TO MODERNIZE OLD 
ELECTRIC FIXTURES 


Paacticatty any antiquated type of 
electric lighting fixture can be brought 
up-to-date at very small cost, and the 
work ean be done in your own home. The 
accompanying illustrations show how 

was accomplished with one style of fix- 
ture that was formerly popular and is 
still to be seen in thousands of homes 
throughout the country. Almost any sim- 
ilar type of side-wall bracket and even 
‘many of the chandelier type may be 
emnized in the same way, The shade 
first removed, then the cup that incases 
the socket is taken off, and the socket is 
removed. With tin shears, cut the lower 
rim off evenly and smooth it up with a 
file, This will leave a bell-shaped. piece 
as shown in the drawing, Purchase the 
required number of candle sockets from 
any electrical supply store, and proceed 
with the assembling as follows: 

Screw a so-called “male” fixture loop 
vp through the arm, or bracket, and set 
the socket cup over this to form’a saucer 
for the candle socket. Now screw the 
candle socket on to the threaded end of 
the fixture loop inside the cup, and attach 
the electric wires in the same way in 
which any socket is wired. Slip the jacket 
over the socket and screw in a flame bulb. 
If you have fixtures that differ from the 


« one shown, study them fora few moments. 


In most cases you will find that they can 
be modernized—Dick Hurcuiso, 
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Better 


ig. 1, An oudinary sO-wate bulb in 
suilstive photography. A napkin beld 


Photographs 


by Z . . 
Artificial Light 


By Frederick D. Ryder, Jr. 


IE of my neighbors contracted 
the photographic fever last 
spring, bought himself a camera, 
and all through the summer was 
the local photo finisher’s best customer. 
T stopped around the other night to see 
how he was getting along 
It's a shame summer doesn’t last all 
the time,” he told me. “No chance to 
take pictures now except on Sundays, and 
even then the light is good only for a 
few hours.” 

“You don't have to limit yourself to 
outdoor snapshots,” T. suggested. “Why 
hot try a few shots by artificial light? 
1s Just as interesting maybe more 50,” 

‘Why waste film that way?” he ex- 
imed, “I don't know anything about 
Antficial light, How would I dope out 
the exposures? Besides, you have to 
hhave special lights, don't you?” 

T suppose there must be a lot of people 
who, like my neighbor, pass up chances 
{o take good pictures by artificial light 
just because they don't realize how easy 
itis. 

Tn the first place, large and expensive 
lights are not necessary except for pic- 
tures of babies and small children. Por- 
{alts of grown-ups or children old enough 
to sit still for a few seconds, interior 
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views, oF any still life subject cam be 
taken’ with very moderate lighting equip- 
ment, "In most cases, the electric light 
bulbs you have on hand will be sulfcient 
Of course, flashlights can be used for all 
these jobs, but flashlight work really is 
another subject. I shall discuss this branch 
of photography’ next month 

Still He subjects are the easiest, of 
course, to photograph by artificial light 
there being no chance for motion to spoil 
the picture. Long exposures ean be given 
with Tight from house-size electric bulbs. 
Suppose, for example, you desire to take 
4 picture of some object about the house; 
Perhaps a product of your own home 
Workshop. 

First arrange it against a suitable hack- 
ground which will contrast with it in 
color. Do not, however, use a white sheet 
if you can avoid it. Medium blue or very 
light yellow cloth photographs to a pleas- 
ing shade between plain white and pearl 
fray and does not cause a glaring effect. 

‘A suitable arrangement is shown above 
jn Fig. 1. At the right is an ordinary 
{able droplight containing a 50-watt bulb. 
‘The subject in this ‘ase happens to be 
special plate-holder case. 1 arranged 
it against a yellow tablecloth background 
set up the camera, turned on the light, 


atthe ele 
fapectalty fe 
tn shore ex 


the side opposite 
a white napkin 50 
lect light on the subject 
and eliminate the dense black shadows 
always formed by a single light source. 
‘The exposure was 48 seconds with the 
lens stopped to 16. If T had used a 
100-watt bul, the exposure would have 
been about 24 seconds. Other conditions 
remaining the same, the exposure always 
is roughly, in proportion to the wattage 
ofthe lights used. 

In figuring artificial light exposures, re- 
member that the distance from the light 
to the object being photographed is ex- 
tremely important. If T had moved the 
Tight twice as far away as is shown, the 
‘exposure would not have been 96 seconds, 
but instead would have been close to 3 
minutes and 12 seconds. ‘The light i 
sity at the object is inversely proportional 
to the square of the distance to the light, 


‘OU can understand this 


taking a 
pice ot cardboard 4 by sin and 
holding it 10 in. from a ‘point source 
of light such as an automobile headlight 


bulb. Its shadow will cover another piece 
of cardboard measuring 8 by 10 in, placed 
20 in, from the light. ‘The light. that 


hits the 4 by 5 in. cardboard at 10 in, 
is spread out over four times the area 
bby the time it gets 20 in, away from the 
light. Therefore a 4 by § in, area on the 
8 by 10 in, cardboard would reflect only 
‘one fourth as much light to a camera lens 
as would the same area placed only 10 in, 
from the light. 

If you have some natural artistic abil- 
y, You can produce some very interest- 


” 


still life photographs of flowers is 
vases and other objects. The use of arti 
ficial light actually is an advantage in 
such photography. You can arrange 
the position of the light to get exactly 
the shadow effect and the modeling of the 
‘object which appeal to your artistic sense. 

‘Of course, it is not necessary to use 
a napkin or sheet as a reflector to lighten 
deep shadows. Another electric light 

will do the trick and also cut down 
the exposure time, Never use exactly the 
same size of bulb on both sides of the 
object, as this will result in making the 
icture flat and lifeless. If you have two 
ulbs of the same size, one can be placed 
farther away than the other. 

‘Always study the lighting’ before you 
make the exposure. Stand as nearly as 
possible in line with the camera lens and 
Temember that, the camera records only 
This and shadowe—not color. 

i portraits presents exactly t 
same problem in lighting except that it is 
Gesirable to" use. as large bal 
venient to cut down the exposure time 

‘A fast lens in portrait making is a 
big advantage. With a lens working at 
F/45 you can get a good portrait in 

cond using a 200-watt bulb for the 
light and a 100-watt bulb on the 
other side, If your camera takes plates, 
‘you can use the new supersensitive pan- 
Chromatic film and cut the exposure to 
1/8 second. 

Going still higher in light power, you 
can get a SO0-watt bulb for $3.50" that 
is especially made for photographic work 
land produces much more light than 500 
watts worth of ordinary bulbs. Such a bulb 
fs shown in Fig. 2. It can be used only in 
the vertical position with the base down, 

Arc lights also present possibilities. to 
the amateur who is interested in indoor 
Photography, There are several small 
types ranging in price from $4 to $8 that 
will give excellent results. The grandpa of 
them all is the twin arc light also shown 


310 PRIZE 
Sor the best 
Photograph taéen 


dy Artificial Light 


Porutax SceNce MoxtHLy will pay 
$10 for the most, photographically 
perfect picture taken by artificial 
fight (but not by flashlight) and 
submitted on or before Fé 1, 
1932, The only condition is that it 


‘must be taken during the months of 
December, 33, ond Sewer. 


m amateur. ‘Any type of camera 

priscnd ey be dove by a, profer- 

Sional. ‘Mail both print and negative 

to the Photographie Editor not later 
and mark 


Teturned,, tend "a sellcaddressed, 
amped’ envelope’ with  catry. 


Winner of Fourth Contest 


Harrison N. Mucher, of Reading, 
Pa, has been awarded the $10 prize 


SALVAGING SKIS WITH BROKEN TIPS 


Wutes the tip is broken from one of 
a pair of skis, it is not difficult to make 
a serviceable repair by the method illus- 
trated, Cut off squarely the front end of 

both skis, drill a bole in each 
corner for screws, and sketch 
in the outline of the new 
points with a pencil. Then 
boil the ends in water for an 
hour. The water should be 
deep enough to cover at least 
18 in, of the ends, 


Both skis are frst cut dows to the same 
engin, and the new outline fs plainly drawn 
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[A hard log can be used 
the 


As a bending form, use a log or other 
object having a Suitable curvature. 
Fasten the ends of the skis with screws 
as shown and bend them about 10 deg. 
beyond the desired curvature. Hold them 
in position by tying them to a board 
nailed to the underside of the log or 
form. Allow the wood to dry in a warm 
place for forty-eight hours. The ends then 
may be reshaped with a spokeshave and 
smoothed with sandpaper. Cut about 3 in. 
from the back end of each ski to restore 
the balance. Sandpaper the top surface 
and apply two coats of spar varnish. 

While the upturned ends will tend to 
straighten slightly, the fact that they 
‘were overbent 10 deg. will result in their 
retaining approximately the correct curva- 
ture—Everert Eases, 


in Fig, 2. This outfit costs $25. and draws 
15 amperes. It will permit indoor snap- 
shots at 1/25 second using an F/4.5 lens 
and the supersensitive panchromatic film. 
A still faster lens will permit snapshots on, 
‘ordinary film, and such a light makes 
indoor home movies quite practical. 

Of course, the size of the light ‘does 
ot improve the picture. A. picture of 
a stationary subject taken with a SO-watt 
bulb and a long exposure would be exactly 
like a snapshot taken with the twin arc, 
The big lights are needed only when the 
subject won't stand stil. 

Once you have accurately worked out 
the proper exposure for a given type of 
subject with lights of a known power 
placed at measured distances from the 
Subject, you can take picture after pic- 
ture under the same conditions without 
running any chance of failure. In taking 
indoor, artificially lighted subjects under 
known’ conditions there is none of the 
uncertainty regarding exposures that you 
always encounter when photographing 
‘outdoor scenes where the intensity of the 
daylight varies. 

Tnterior views showing the details of 

your home are simple, too, and ordinary 
Bibs will do the Job. Try’ place thers 
+0 that the lighting is as even as possible 
and avoid having any unshaded bulb 
where it will appear in the picture, In 
long shots, where « portion of another 
room shows through a doorway, pleas- 
ing effects can be obtained by additional 
Uights placed beyond the doorway out of 
line with the camera, 


The next article in this series will be on 
flashlight photography. 1} you have any 

ations to ask about photographic prob- 
lems, rerite to Mr. Ryder in care of this 
magasine and inclose a. self-addressed, 
stamped envelope for reply. In sending 
Print to be criticized, inclose the film also 
it will be returned swith his letter of com: 
ment and suggestions 


BOOMERANG MADE FROM 
OLD HOCKEY STICK 


A nov’s hockey stick with a broken 
handle or other imperfections canbe 
transformed into a boomerang with very 
little work. Measure the length of the 
bent, portion or hitting end and saw off 
the handle to the same length. This will 
sive you a piece shaped like a boomerang. 
Clamp this ina vise with one flat side 
uup and round off the surface as shown 
above. The other side is left flat. Smooth 
the wood with fine sandpaper and apply 
two coats of thin. varnish. An explana 
tion of how to throw a boomerang can 
be found in books on sports and even in 
some encyclopedias—L. B. Ronaixs, 
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SANDPAPER “FILE” FOR CURVED WORK 


‘Tas round sandpaper “file 
should have a place in every 
home shop in which there is 

band saw or a scroll saw 

where much curved woodwork is 
lone, It provides an effective 
and timesaving way to smooth 
curved edges after a spokeshave 
and file have removed the worst 
places. Cut apiece of pine or 
similar Wood 14 in, square and 


15% in, long. Center it in the 
lathe, rough it down to about 
144 jin., and, pencil mark the lengths of 
the handle, 4% in., the shaft, 9 in., and 
the tapered end , 34 in., which will leave 
about $i in, at each end’ for chuck waste, 
After turning the handle, make the shaft 
about 114 in, in diameter at the grip end 
and a very little smaller at the other end 
to allow the sandpaper to be pushed on 
easily, Make the tapered end A fully 34 
in, in’ diameter at the shaft and perhaps 
1% in, smaller at the very end. With a 
thin, smooth cutting hand’ rip saw, make 
the two cuts B about $/16 in, apart along 
fone side but coming together in a single 


CLOTHESPIN BIT GAGE 


Wxex a number of dowel holes 
other holes must be bored to approximat 
ly the same depth and a regular auger bit 
age is not at hand, it is possible to use 
spring type wooden clothespin as a 
depth indicator, Bore one hole to the di 
sired depth; and, before removing the bi 
snap the clothespin over it at the point 
where it enters the wood. Then use the 
clothespin as a gage while boring the re- 
maining holes—R. M. 
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Eabinet Sie have temoved mont 
the irvegularties lett by the ssw 


paper is slipped over the 
‘Shown below, the edges 


cut on the other side, so as to leave 
piece C V-shaped in section, This piece 
ts entirety separated from the ahaft x 


cept at the handle end. The sawing may 
be done on a band saw if desired, by 
making a_cradle to hold the shaft from 
turning. Fold one end of a picce of sand- 
paper for about 1 in. into one of the cuts 
marked B; then wrap it around the shaft, 
mark the location of the other cut By 
add 1 in, for folding in, cut the sandpaper, 
and push it on the shaft as shown. Slip 

in. ring D over the tapered end as 
indicated at A“—C, AK. 


THIS RAZOR STROP CAN 
BE HUNG ANYWHERE 


Every man 
oe meen aren 
to keep his razor 
blades. in condi- 
tion has expe- 
rienced the 
aggravation of 
havingtobunt for 
aplace to hang up 
the leather when 
he is away from 
home. Rarely is 
there a special 


hook for the 
J scop improves siFUp convenient 
ty siding aap book ly placed near 
the thaving mir- 


ror; and clothes hooks, towel racks, and 
all ‘other bathroom fittings seem invar- 
iably to have a knob, head, or bracket 
which prevents the eye of the razor strop 
from being slipped over them. One simple 
‘way to forestall this difficulty is to attach 
a snap hook to the razor-strop swivel. 
The best type of hook to use is that i- 
Justrated, which is usually referred to as 
a small polo harness snap. It allows the 
strop to be attached anywhere—F, B, 


FRAMING AN OLD MIRROR 
ARTISTICALLY WITH 
PLASTIC PAINT 


Ix staxy an attic can be found an old 
mirror, the frame of which has been bat- 
tered by years of service or has become 
completely outmoded. Such a mirror of 
odd shape was rejuvenated by securing it 
to a piece of plywood as shown in one of 
the photographs. Around the edge of the 
hoard were tacked pieces of ordinary win- 
dow screen molding. Over this wood foun- 
dation a coat of paint with a little screened 
sand in it was spread and allowed to dry 
hard. Then the whole board around the 
mirror was covered with plastic paint, 
Any prepared plastic paint sold by paint 
stores miay be used, or a good flat wall 
int will serve if it 
is thickened by the 
addition of dry whit 
ing, Ivory, cream, oF 
white makes a good 
ground color. ‘The 
aint should be ap- 
plied thickly and 
shed hard to 
good contact 
with the wood. The 
texture shown was ob- 
tained with a 2-in, 
paintbrush used ina 
circular manner to 
pull the plastic paint 
‘up. to points in high 
relief. A putty knife 
Was used to shape the 
plastic paint around 
the mirror. When the 
plastic paint was dry, 
4 coat of raw umber 
ai color, thinned with 
turpentine, was sprea 
on" the surface, but 
any desired color of 
flat wall paint or mixe 
ture of oil colors ma 
he used. Let the eol- 
for seta few minutes 
and wipe off the sure 
face with a cloth to 
akive highlights and to 
obtain a polychrome 
effect if several colors 
were spread on the 
surface—F. N,V. 


VALUABLE IDEAS 


for Auto Workers 


F THE common mistakes most 
‘motorists make, leaving the car 
with the ignition switch tured 
‘on and attempting to start with 

the emergency brake set head the list. 

Ideas to warn against these lapses of 

memory have appeared on tis page before. 

‘Here is a single indicator light that serves 


‘Any kind of colored glass indicator 
light is fitted to the dash. If the latter is 
of metal, the light should be insulated so 
that neither terminal is grounded. One 
terminalis connected to the wire that sup 

current to the ignition circuit. The 
terminal should be attached to the 
ingle contact of the grounded type of 
stoplight switch, 
asten the latter at some convenient 
point to the metal framework 
floor boards in such a posi 
piece of strong wire or chain can be 
attached to the emergency brake linkage. 
Adjust it so that the switch is closed 
‘when the brake is on. 

When the car is standing with the brake 
set and the ignition switch off, the light 
will be out, When you turn of the ign 


tion switch, the light will glow and will 


2. CRLAMPAND 
Reo OPAL. 


REGULAR 1ONITION 
Swine 


M 
Viper nesta ror 
jour Sear onens | 


HaLLow 
stoorip> em 7 — san 
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SeREws, 


Pig. 2, Strap iron brackets, fastened to front 
feats in a coach, hold crotaber for foot rest 


To Remove Carbon 


“THE usual method of cleaning the hard 
-carbon deposit from the valve stems is 
by scraping after the valves have been 
removed. Figure 3 
shows a way to do the 
job without removing 
the valves, at all. A 
iece of cl 
Should be bent as shown, 
with the edge curved 
NS fon one end and the 
other fitted to any con- 
venient type of handle, 


slight Installed on the dashboard 
{will warn deiver againat trying to. start car 
‘with Drake set or feaving it with wwiteh on 


then go out again when you release the 
emergency brake. As it is quite unlikely 
that you will leave the car with the igni- 
tion on and the brake off, the single light 
will enforce the correct tse of both. 

‘A jewel light can be obtained from a 
radio store, of use the red glass jewel 
from an indicating type of wall switch, 


Rear Seat Foot Rest 


FIGURE 2 shows a simple type of foot 
rest tat will protect the upholstery 
on the ‘‘short-coupled” type of coach, 
Strap iron brackets, shaped as shown, are 
attached to the underside of the front 
seats, The crossbar should be made of 
tough, hard wood. Grooves as deep as the 
thickness of the strap iron give the job a 
finished appearance, but a straight rod of 
wood oF a section of iron pipe capped at 
oth ends could be used. 
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Tires or 
Foun a nance 


Fig 


bent clock spring cam be 
emove carbon with valves ia place 


WIN A S10 PRIZE 


th we award $10 for 
pest iden Sent in for motor- 
ists. This month's prize goes t9 
L.A. Griggs, Nanaimo, B.C. 
ig. 1), Contributions ‘are’ re- 
quested from auto mechanics and 
if published will be paid for. 


Alter the carbon has been scraped from 
the cylinder head and the tops of the 
pistons in the usual way, tum the motor 
‘over so that No, 1 exhaust valve is open, 
then scrape the valve stem as shown and 
repeat for the other cylinders, The inlet 
valves need mot be scraped as carbon 
rarely forms on them. 


Protect Wire Wheels 


WIRE wheels are strong, light, and 
ood looking, but they are a nuisance 
to clean, It is still harder to keep them 
looking well if the enamel is chipped off 
Many cars are fitted with wire wheels 
fastened to the hubs by means of six or 
more bolts. 

In changing tires, the steel wrench is 
sure to knock off ‘some of the enamel 
unless the end of the wrench is covered 
with rubber. A section of inner tube 
wrapped around the end of the wrench, 
and held in place with rubber bands cut 
from the same scrap tube, will save the 
spoke enamel as shown in Fig. 4 


Flashlight Holder 


GOOD flashlight should be part of the 

juipment of every motorist. How- 
ever, the common practice of tossing the 
flashlight into the tool kit usually results 
in a flashlight that is out of commission 
just when you need it most, Figure 
shows a convenient way to mount. the 
flashlight on the steering column, where 

hhandy and yet out of the way. 


covering: 


SMALL BOLTS! 


Pig. 5. To keep your Sashlight in good condi- 
‘Hom, mount it, as hows, om steering port 
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Don Marshall e//s HOW TO CONTROL 


JUDGING THE 
MOTOR SPEED 


A fickering neon lamp and 
onpilty the problem of adjusting 


JOMETHING'S got to be done 
about it, Don,” I said dejectedly 
as I tried to, synchronize the disk 


‘of my television receiver by the 
‘thumb 


method” described 
T've worn 
ce pair of garden gloves so far, not 
to speak of wearing the edge off my nerves. 
Can't rig up something that'll keep the 
motor running at just the right speed?” 
Don Marshall, radio expert and tele- 
vision, experimenter, smiled, “I didn’t 
think,” he said, 
that “crude method of synchronization 
after the novelty wore off. Why don’t you 
luse a synchronous motor; then when you 
receive the signals of siations located on 
the power line that supplies your motor, 
you'll have nothing to worry about? 
‘Well, to tell the truth,” T admit 
T've been trying to get along with the 
equipment on hand. I thought maybe 
there was some way of connecting tp this 
motor of mine to obtain. synchronism, 
“On commercial sets,” Don replied 
“they use_a. synchronizing device called 
‘phonic motor.” 
‘Phonic motor?” T asked. “What is 


previously 


Physically it consists of a toothed 
wheel which revolves between the poles 
of an electromagnet, In reality,” Don con- 
tinued, “it’s a small motor that is run by 

amplified portion of the received tele- 
vision signal, Since the toothed rotor is 
fastened to the shaft of the main driving 
motor, it serves to keep it in perfect step 
with the motor at the transmitter. In 
other words it’s a speed regulator that is 
operated by the frequency of the tele- 
vision signal and serves to keep the driv- 
ing motor in. perfect synchronism Wi 
the station being received. 

“Isn't there some way we can obtain 
practically the same result without going 
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to the bother of building 
motor?” I queried hopefully 

“A method which will work but will 

the phonic motor,” Don 
ade the wiring diagram 
sketched above, “is to use a variable re- 
sistance that can momentarily be reduced 
by the operation of a push-button switch, 
By using two rheostats as shown in this 
sketch and supplying the first with a pend 
fant type of push button, the decrease in 
resistance can be varied by altering the 
setting of the first rheostat.” 

“How does cutting down the resistance 
effect synchronization?” I asked. 

“In this system you are just replacing 
‘your thumb with an electrical means of 
obtaining the same result. In use, the 
pendant push button is held in the hand 
Of the observer, and when he notes that 
the image is slipping off to one side or the 
other, he operates the push button suffi 
ciently to speed up the motor and cause 


VARIABLE SPEED —! 
Maror (SERIES 
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it to revolve in synchronism again. Of 
course, the same method can be applied 
to a single theostat,” Don, continued, “but 
the system using two variable resistances 
has the advantage that the resistance cut 
cout by the push button can be altered 
necessary to obtain just the right balance 

“In other words," I said, when Don had 
shed his explanation, “the motor is set 
at the proper speed and then held at th 
speed by reducing the resistance to speed 
it up just the required amount. Tl have to 
buy another theostat and try’ it out.” 

Df course,” Don ‘sx if you 

you ‘can make a variable re 

Suspending two large lead pla 
ind one smaller one in. a tank of wat 
idulated with sulphuric ackd, The push 
button is connected between one of the 
outside larger plates and the middle 
smaller plate, To vary the total resistance 
and alter the speed of the motor, it is 
necessary only t0 increase or decrease the 
distance between the (wo outside larger 
plates, "The removable 
altered by var 
ihe end plate and mide plate. When the 
push button is operated, the resistance is 
cut down since the distance between 1 
two terminals of the circuit is reduces 
What do you mean by acidulated 
water?” T asked. 

“Acidulated water,” Don proceeded to 
‘explain, “is water to which a small amount 
of acid has been added to increase its 
electrical conductivity. The quantity to be 
added can best be found by filing the 
tank you intend using with water and add- 
ing the sulphuric acid drop by drop until 
the conductivity of the solution reaches 
point where moving the plates apart or 
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nearer together materially affects the 
speed of the driving motor.” 

“Mentioning speed reminds me of 
something else I wanted to ask,” T said. 
“Isn't there some arrangement i can use 
that_will tell me when the motor is re- 
volving at just the right speed of twelve 
hundred revolutions a minute? Between 
trying to synchronize the disk manually 
and recognize the proper speed visually, 
T've had so much to do when T try to 
‘operate this set that T haven't had time 
to enjoy the image.” 

“Have you ever heard of a strobo- 
scope?” Don asked. 

“The name sounds familiar,” 1 ad- 
mitted. “It seems to me that it has som 
thing to do with moving machinery.” 

“Partly so. A stroboscope,” Don began, 
trying his best to choose simple words and 
plirases, “is nothing but a flickering light 
that keeps time with the tums of a re- 
volving object in such a way as to illu- 
rminate it at the same instant during each 
tion. If a revolving wheel, let us 
say, is illuminated at the same ‘time in 
every revolution, it will appear to be stand- 
ing still, 60.2 stroboscope is really an ar- 
rangement that allows us to make moving 

‘appear tobe standing sil.” 
all sounds very nice to me, 
terrupted jokingly, “but what has the 
stroboscope got to do with television?” 


MTUST this,” Don replied, “By apply- 
this ‘to a scanning disk, we can 
tell when it is revolving twelve hun- 
dred revolutions a minute. If a neon glow 
lamp of the pilot light type, costing about 
seventy-five cents, is connected to the 
‘one-hundred-and-ten-volt,_sixty-cyele_al- 
ternating current supply, it will fluctuate 
from full-on to full-off one hundred and 
twenty times a second. The proper speed 
for the disk is twenty revolutions a second, 
just one sixth of the value for the fluc: 
tuations of the neon lamp; s0 if six dots 
ae place at equal divisions nea the 
of the disk, they will appear to stand still 
when the disk is rotated at just the right 
and the spots are illuminated by the 
luctuating neon lamp. You see, this gives 
‘us an ideal method for obtaining the 
ce speed. All we have to do is hold the 
I neon lamp close to the disk and in- 
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crease the speed until the dots appear to 
stand stil. The speed has to be right then, 
since only’ the proper speed will produce 
the effect.” 

“Why can't I use the television neon 
lamp for this?” I. suggested. “Then T 
could connect it up with a double-pole, 
ouble-throw switch in such a way as to 
allow me to switch into the one-hundred- 
and-ten-volt supply or the receive 

"You can do that if you want to,” Don 
agreed, “but I'd suggest using the cheaper 
type of pilot neon lamp; then if anything 
goes wrong you'll be out only half a dol- 
lar or seventy-five cents. You can, screw 
the neon lamp into a hand socket.” 

“Let's see if I've got it right,” I said 
“First, T adjust theostat number two 
until the dots appear to stand still under 
the illumination from the neon lamp con- 


nected into the one-hundred-and-ten- 
volt A. C. supply. Then I watch the image 
being formed and synchronize by operat- 


ing the pendant push button held in. my 
hand, If T need any further adjustment to 
obtain synchronism, T can obtain it by 
altering ithe resistance of theostat_one.” 

“That's right,” Don said as he prepared 
to go. “Let me’ know how it works out.” 


Vext month Mr. Walts will continue 
this informative series of articles telling 
of an amateur’s experiences in television, 


HE 1931 index of the, Home 
forkshop Department is now 
ready and will be sent to any 
reader for ten cents to cover the 
cost of printing and Tt is 
a completely itemiz ‘of all the 
faterial published in this depart- 
ment during the past year. If you 
make a practice of saving back is- 
sues, as so many readers do,, this 
index will enable you to find in- 
stantly any article to. which you 
wish fo refer. Te really” places) at 
your disposal for ready reference 
2 mass of information scattered 
through twelve issues and equiva- 


FLEXIBLE SCRAPER AIDS 
IN CLEANING FURNACE 


VERY owner of a warm air fumace, 

‘whether of the pipe or pipeless va- 
riety, knows how dificult it is to remove 
soot from the circular radiator flue above 
the fire pot. This can be done easily, 
however, with the jointed cleaning device 
illustrated below, 

When this long scraper is pushed into 
the small clean-out door, the joints adapt 
themselves to the curve of the radiator 
drum, Then by bearing down and pulling, 


frre Secrion) 


‘The materials required for making the 
focuace cleaner are ft. of 44 by 1 fn. 
‘wrought band iron, 1 doz, 3/16 by ¥ in 
rivets, and a small piece of heavy metal 
for the scraper. A wire furnace brush also 
can be attached to the flexible handle 
‘when desired in place of the scraper, Cut 
the band iron into 6-in. pieces. Bend one 
of the end pieces to a right angle so that 
the scraper can be fastened to it. After 
assembling, apply oil to the joints and 
work them in a criss-cross fashion until 
fairly exible, 

When you have finished, be sure that 
the clean-out door is put back in-place 
and fastened —Cimistian E. Mass. 
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he fad for miniature ship models 1s growing 
fast because they take so little time to make 


How to Build a 
Destasyer Model 


HARDLY BIGGER THAN YOUR HAND 


By Lieut. A. R. McCracken, U. 8. N. 
Formerly Gunnery Officer, U. 8, 8. LEARY 


S PACE aboard a dest 

ited that this model of the U. 
(No. 158) had to be built on a 
scale, All the work was done at a small 


desk provided in an officer's stateroom on 


ary. 

“The blueprints of the U. S. Preston 
published by Porvtak Sctexce Mon tity 
(see page 110) were used as a basis, the 
Principal difference being that the Leary 
carries a motorboat at the port davits 
instead of the boats shown on the blue- 
prints. The dimensions on the blueprints 
‘were reduced to one quarter, It will in- 
terest those who built models of the Pres- 
‘on to know that when that destroyer was 
placed out of commission, the officers and 
Crew were transferred to the Leary. 

Ifa water line model of the Leary is 
the carving will be reduced to a 
minimum, and no templates need be used. 
‘The hull is a slip of pine cut to the out- 
line of the main deck. You can choose 
yout own length, of ul, provided you 


ep the proportions reasonably correct. 
The dt ‘at the bottom of page 86 
are full size for a 7-in, model. I made my 


model slightly larger—about’ 8 in, long, 
¥4 in, thick at the bow, and 54 in. thick 
at the stem. A. slight ‘hollowing of the 
sides of the bow and a slight rounding 
at the lower part of the stern complete 
the necessary carving. Smooth the hull 
with sandpaper, 


JOLES are drilled for masts and stacks, 
which are wooden dowels of appro- 
Brat size With the stacks in place, punt 
the entire assembly gray. When dry, paint 
the tops of the stacks black, also the band 
‘around the tops. The ports, too, are painted 
black. ‘The numerals and name are in 
white, Because of lack of space, the small 
numerals are omitted at the stem. 
Each propeller guard is a bent pin, with 
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No matter how small is the apartment you live in, you can 


indulge in the hobby of model mal 


ig and obtain just as 


good results as does Lieutenant McCracken. The only 
place he has to work is at his desk in an officer’s stateroom 


on a destroyer—and m 


a central brace made of wire runni 
through a hole drilled completely tht 

the hull from side to side. Jack staff and 
flagstafi are pins with heads cut off. The 
anchor davit is a bent pin with the head 
Fetained to represent the davit head and 
block. A piece of celluloid knitting needle 
is shaped to represent the winch and se- 
‘cured to the deck with a pin through it. 
Paint the winch black. 

Just forward of the winch, cut a notch 
fon each side of the deck to fepresent the 
fitboords. A ‘black strip t pained along 
the inner edge of each billboard to rep- 
fesent the Tash plates. No anchors, were 
fed’ co this madel as their sae would 
fave to be about 3/16 i, long 

"The deck sructure i ited, but al 
cocmtials ate clade tnd met of thet 
fre shown in the sketches. Small blocks 
Belge Bec ying rte Secs aod afer 

afer 
deckchouse platform are of bristol beard. 
‘The bridge ‘and ‘well deck structure, aft 
tovand including the galley, fs one piece 
of bristol board. Owing to the difficulty of 
[esting at sock onal pts, oat af thom 
should be painted before assembly. Doors 
and pores are represented in black aint 
‘The 1ol board is left white to represent 
the bridge windows. The ring buoys and 
‘running lights are painted at the sides of 


me has a smaller shop than that 


the bridge. The spray-shield is. of half- 
round wood, three pieces being fitted just 
below the bridge windows. 

Guns are of 1/16-in, brass (or other 
metal) wire. A strip of surgical adhesive 
tape 14 in. wide is wrapped around the 
ite near ‘one end, which becomes, the 

. ‘of the tape is en 
Eicesul cantat tl ad te baopig tes 
ots fron faving. Gen nmld te ace 
of wooden dowels. Taper the end of the 
dowel slightly, cut a shallow notch in the 
end, then cut off the mount to length. 
Cement the un into the shallow notch. 
Paint the entire gun and mount gray, then 
cement it in its proper place, 


‘HE. same sort of construction is 

tused for torpedo tube mounts, Three 
pieces of the wire are used, each 11/16 
in, long. They ate wrapped at the center 
‘with surgical tape, then cemented to a 
thin, flat slice from a dowel, The lower 
end of one end of the tubes is chamfered 
‘with a file as indicated—on the forward 
mounts at the forward end, and on the 
after mounts at the after end, 

Depth charge racks are small slips of 
rood. Depth charges, popularly called 
“ash cans,” are small pieces of dowel 
cemented in place on the racks, 

Engine room hatches are of wood or 
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‘panies them on the construction 
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SHEER PLAN 
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Old Furniture Converted Into New 


Pig. 4, Colonial corer cabinet 
comeructed in irom a 
Beautiful but obsolete. commode 


panels. A ra 


Openings, and. applied omamental, ove 


short (ured legs may be converted into 


ys on the 
‘type with 
container 


adio cabinet of the old tabl 


HANDY NAIL HOLDER MADE FROM CANS 


By aAaxixc a nail container like that 
illustrated, the home worker can carry an 

ortment of nails, screws, and other 
small items of hardware to wherever he 
hhappens to be doing a repair job. Seven 
round cans of uniform size are required 
—for example, Lb, putty cans. Place 
them together ‘on a piece of 4 in, thick 
board, draw a line about 4° in. outside 
of them, and saw out the’ base. Fasten 
each box in place with two ¥4-in. trunk 
nails and clinch the ends. Fit two 14 by 
6 in. carriage bolts through the bottom 
in spaces between the cans as shown, 
sinking the heads of each bolt fush wi 
the underside. Bore a hole lengthwise 
through two J4-in, or thicker dowels about 
434 in. long to slip over the projecting 
bolts, and make a handle 34 in. in diame- 
ter with crosswise 34-in. holes near each 
end to receive the ‘bolts—D. W. 
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Seven empty Lib. patty cans mounted on & 
[ened to form a holder for nails = 


or silverware and linen as shown 
Fig, 2. A shallow tray is built 
under the top lid for storing silver 
ware, and the compartment beneath, 


which is accessible through a drop 
eet door, is used for linens, From a 

= lier console type cabinet, the 
sie night stand shown in Fig. 3) was 
le merely by removing the usual 

ware. front piece and adding a drawer and 
= joor, Other pieces besides radio 


‘ inets may be used in the same 
ay. From an obsolete but beauti- 
commode with handsome burl 
sinut panels, I constructed the 
jal corner cabinet ustrated 
4. This was done by raising 
oF about 6 in, on turned 
the ‘sides. to Bt snugly 
arranging shelves i 
his, I built a tier of shelves 
saived frontpiece oF 
hhonograph abi 
sformed into. useful. pice 
ce—Maps S, Mouse, 


TREATED CONES BLAZE 
WEIRDLY IN FIRE 


Farny pine cones which will emit weird, 
velvety blue-green flames for five or ten 
minutes when thrown into an open. fire- 
place can be prepared by rubbing them 
with a mixture of three or four parts of 
copper chloride crystals and one part, by 
bulk, of plaster of Paris, wetted until the 
mass becomes creamy. To treat a large 
quantity of cones, merely soak them in a 
solution of about’ half a pound of copper 
chloride to a gallon of hot water in a 
wooden pail. Let them dry thoroughly 
Before use—R. Waites. 
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eA Sewing Cabinet 


of MODERN DESIGN 


HIS sewing cabinet, 
although it has tum- 
ings and legs typical 


of the Tudor period, 
fs of modem design and com- 
bines beauty with ease and 
novelty of construction—fea~ 
tures that should appeal to any 
home woodworker, 

‘The materials needed are as 
follows: 2 legs 19 by 1% by 
30/4 in; 1 stretcher and 1 
handle 19% by 144 by 1034 in,; 
2 feet 154 by 244 by 12 in 
4 sides 34 by 7% by ing i 
bottom 4 by 1044 by 1044 in, 
2 lids 11/16 by 411/16 by 

1 centerpiece 34 by 
Jn; 1 tray bottom 4 
by 0 in; 2 tray sides 
by O44 2 ty ede 


except the bottom, which is fir 
plywood, but any cabinet wood 
such as ‘walnut or birch may be chosen, 
‘The sizes given are exact, and allowance 
should be made for finishing. 

Tur 
recess until the box parts have been made, 
‘Then turn the stretcher and handle, and 
saw out the feet. If a circular siw is 
available, use the spline miter joint shown 
for the box joints; otherwise a_ simpler 
type of joint may ‘be substituted. When 

finished height of the box can be de- 
termined, cut the recess in the legs to fit 


exactly. Next taper the legs by hand 
planing them, and round the tops by filing. 

‘Assemble the pieces first without glue; 
then make and fit the splines (thin strips 
‘of wood). Glue one box side to each leg 
and nail from the inside. With one leg 
and side lying on the bench, inside face 
of box up, apply glue and fasten the 
handle, centerpiece, bottom, stretcher, 
and foot; and glue the foot on the other 
Jeg also. Apply glue to the upturned ends 
of the cross hars and centerpiece and put 


E. C Aviitek 


the other leg in place, 
Clamp all securely and 
stand the cabinet on its 
feet so that they can be 
Tined up properly. Have 
the splines ready and cov- 
ered ‘with a thin coat of 
glue; then apply glue to 
the ' miter joints and 
stooves, ut the two re- 
maining sides: of the box 
in place, and clamp, 

The Brass hinges should 
be cut off as shown, but 
before mounting them glue 
a felt button, on the t 
edge of the box at ead 
of the four comers to 
silence the lid and hide 
the spline miter joint. 

“The original cabinet was 
stained walnut, shellacked, 
sanded lightly, and given 
four coats of high-grade 
furniture varnish, each 
coat being rubbed down. 
Some of the stain on the 
bulges of the turned parts 
was sanded off to make 
them slightly lighter in, color than the 
rest to obtain artistic highlights which 
gahance the finished appearance of the 
legs, handle, and stretche 


FLEXIBLE CONDUIT ACTS 
AS MACHINE COUPLING 


Ix AN emergency, when it is desired to 
irect-couple two stall adjacent machines, 
1 length of electrician’s armored BX con- 
duit with the wires re- 
moved can be mide to 
serve as an efficient sub- 
stitute for a regular flex- 
ible coupling, If the inside 
imeter of the conduit is 
not precisely the diam- 
eters of the shafts, it can 
be filed a trifle to’ fit, oF 
the shafts filed to fit'the 
conduit, as the case may 
be. Ordinary conduit eoup- 
lings fastened at, each end 
of the length of BX will 
serve to hold it firmly in 
place, ‘The slight flexi! 
ity of such a connection 
will compensate for any 
‘unevenness in the running 
or slight difference in 
alignment which would 
otherwise evidence itself 
in poor operation. "Of 
course, conduit used in 
this manner should be run 


ina direction which 
matches the twist of the 


spiral of the armored cov- 


‘ering so there will be no 
tendency for it to be un- 
wray L. B. Rouanxs. 
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We offer you this sugges- 
tion for he Tee ot Lister- 
ine in the that it may 
mire you cr melons of 
= ‘our family an uncom- 
=} Trtable, costly, and pos. 
tibly dangerous siege of 
illness. 

From 50% to 66% Fewer Colds 
Prolonged tests conducted under med- 
ical m on 204 persons in nor- 
mncover truths no sensible 
person should overlook. Standing forth 
1s Listerine’s remarkable ability to pre- 
tent colds. And to lessen their severity. 

‘They prove that those who gargled 
with full-strength Listerine tui 
contracted only half 
and in some cases or 
colds—asthore whodidnotgargleatall 
A redu between 50% and 66%! 


wm 


velop among Li 
users, they lasted only one= 
third’ as long and were one- 
‘quarteras severe. Bear thatin mind. 


Ordinary Mouthwashes Fail 


Such performance, of course, could not 
be expected from harsh mouthwashes 
which, by irritating the tissue, allow 

rms easier entrance. Nor could they 
he expected from weak, watered imita~ 
tions of Listerine often devoid of any 
germicidal power whatever. 

Only full-strength Listerine, under 
clinical tests, has shown such preven- 
tive action and curative effect. 


Effective Because Safe 


Such amazing results are due to the 
fact that Listerine kills germs in the 


the fastest time 
without injury to tissue. Une 
like that ‘of harsh ‘mouth- 
washes, its effect is actually 
healing. 


rine attacks the 
tion, it remedies the 
‘swelling, irritation, and inflammation 
that accompany it. 
Be Systematic 

ofgaraling flltrength 
‘y ‘morning and every 
night. Thus, you keep your breath be- 
youd suspicion and help Nature to 
‘ward off colds and sore throat. 

‘Once a cold threatens to become 
serious, increase the frequency of the 
gargle to once every two hours, 
meanwhile calling your doctor. Lam: 
tert Pharmacal Company, St. Louis 
Mo., U. \e 


LISTERINE effective because SAFE 
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Hints on Getting Longer Service from 


Costly Machine Shop Tools 


Pix. 2, To gr 
a itaheapeedapindie Ix "assentlal 
Fig, 2 (oval). Thi lathe tool haw 
2 '4is0 Invert of tungsten ‘carbide 


S. MUCH money: has to be spent b 
every upstodate, machine, shop, in, pu 
haalng high-erade tools of one’ kind an 
another that their proper maintenance is 
ect with which every machinist must 
jarize himself, He must know how 
these costly tools can be kept in condi 

‘to do their best work for the longest 
possible. time, 

Many small, shops, for example, have 
woodworking departments for which the 
planer knives have to be kept in tiptop 
shape. In every large plant will be found 
regular planer knife grinding machine 
ut where a set of knives has to be 
round only about once a week, a. plain 
rinder answers the purpose as illustrated 
in Fig. 1, The necesary grinding fnture 
is detailed at A in Fig, 

‘While the regular prachine wes a cup 
wheel which gives the angle a. straight 
‘cut, the slight concavity caused by usin 
aan ordinary 10-in. wheel will in no way 
affect the working qualities of the knives, 
although it be admitted that the 
‘cutting edge is slightly weakened 

‘The wheel used should be no’ harder 
than grade J and the grain no finer than 
36; in fact, any soft and open-grain 
‘wheel will do, providing the cutting sur- 
face is no wider than ¥% in. as indicated 
at B in Fig. 4, and a heavy flow of grind- 
{ng compound is used. After being ground, 
the cutting edges “should be stoned 
slightly 
ak if made from a new casting, the 

jure is inexpensive; and it often may 
be made still more cheaply from some 
piece of junk salvaged from the scrap 

ile. There are many makes of planer 
ives, and the width and location of 
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the screw slots vary, $0 the location of 
the tapped holes on ‘the grinding fixture 
have not been given any spacing dimen- 
sions. The fiture is long enough to accom 
modate the average run of planer knives 

Because of their extreme hardness, tools 
made of stellte require to be ground on 
machines that are In the best ‘condition, 
No satisfactory results may be expected 
with worn-out equipment. The smaller 
shops make a practice of buying such 
tools in the form of the finished product 
and this is undoubtedly good judgment. 

For turning and forming tools in high- 
production shops, tungsten carbide tools 
are gradually coming into extensive use, 
ihut for making machine parts and tools 
such as valves, valve seats, and plug and 
ring gages, which must retain thelr accur- 
acy to within the closest possible limit, 
there seems to be little chance that any” 
thing better than stellite will be offered 
for use in the type of shop to which these 
suggestions refer 

For grinding stellite, regardless of the 
operation, the grinding wheel should travel 
at its highest safe speed. For example, if 
a miachine is designed for a 7-in, wheel, 
4 Gein, wheel will not work so satist 
tory for stellite, whereas no difference in 
results would be apparent on high-speed 
steel. Alundum 60 Hor its equivalent in 
a wheel with a Yin, face is recommended 
for surface grinding. It is advisable to 
relieve the Cutting surface so that no 
more than half of it will do any cutting. 
Not more than .0005 in. of stock should 
be removed at each feeding. The wheel 
should be re-dressed before taking) the 
finishing cut. 

For internal grinding, only a high-speed 


HECTOR J. 


CHAMBERLAND 


Figure 2 


pindle will work correctly 
illustrates the grinding of a stel 


lite valve seat used ina dairy machine 
The valve and seat are ground 10 match 
id then lapped to resist a prossute 
(0 percent higher than requited, ‘They 


are feturned about once a year to the fac~ 
tory for refacing. Alundum 60 in a wheel 
M4 by 36 in. is used. It is operated at 
a speed of 35,000 neat. In a case of 
this kind, if no high-speed spindle is 
available, “a harder” wheel should” be 
If for any’ reason external cylindrical 
srinding has to be done on stellite, the 
regular wheel used for high-speed ‘steel 
may be used, and three operations are 
necessary. Provided that the spindle bear- 
ings are in good shape and the wheel is 
‘operating at a satisfactory surface speed, 
the work should be rough-ground_ to 
‘within 002 in, of the required size, The 
wheel then should be resdrssed by make 
ing use of the automatic traverse feed. 
In connection with the finishing opera- 
tion, it should be borne in mind that 
0002, in. should be allowed for lapping 
if such a finish is required 

Except for the last operation, stellite 
tools are generally ground dry. 


ALE that could be written about tung- 
ten carbide would fill a handbook. 
of course, supplied under several 
penes; ang of Li ma Eller tthe 
Werage machinist and toolmaker 

‘arboloy.” Its limited use for the pres- 
ent is for turing. Next to the dia- 
mond in hardness, it comes ready to use 
in the form of a very small piece or seg- 
ment cemented to a soft steel tool holder. 
The only subject to consider here is how 
to grind the tools when they get dull s0 
as to make the investment as. profitable 
as possible. The side facing tool shown in 
Fig. 3 is used on crankshafts with three 
connecting rod bearings 6 in. in diameter. 
‘The rough stock comes in the form of 
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Jack-of-all-trades and master of all—that's 
the combination square. It's a first-class 
try-square, miter, rule and level; it's also a 
first-class ‘depth’ gage, height gage and 
plumb—the handiest all ‘round tool ever 
made 


ford to spread yourself a bit and buy the 
then, that the blade is really square with 
the srock-—and will seay square Xou ca 
tlons—fne but deep sod durable. And 
ae youll get a balance that only a 
Use Benuine Starrett Tool can offer you 
Starrett Fill in and mail the coupon. It will bring 
youa copy ofthe Starrett Catalog No. 25W, 
GRAM EEETES lcstsatog and pricing the Starrett Com! 
blasdoa Squared showing how t0 get fall 
other Starrett Tools, valuable tables, 
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40 percent carbon steel billets, which 
means that an excessive amount of stock 
has to be removed to machine these parts. 
‘Two tools are required, one right- and the 
other left-handed. When high-speed steel 
tools were used before the introduction 
of tungsten carbide, these tools had to 
be reground once a’day on the average, 


tne crankshaft required about six days. 
With the tungsten carbide tools, the 
machining time was cut to four days, and 
there are’ times when very little wear is 
‘apparent when the work is completed. 

‘The cost of tungsten carbide is figured 
not by the pound, but by the ounce and 
tven ‘frame, ‘The’ segment cemented t0 
the tool illustrated (Fig. 3) is 3/16 in. 
thick, and the price paid was $50. From 
this figure, it was estimated that for each 
{005 in, of stock we have to remiove by 
grinding, we depreciate the tool $1.55, or 
$7 cents for each thousand. This simply 
‘means that money is going into dust very 
rapidly if unnecessary grinding is done. 

very manulacturer of rig Whee 

makes one especially for tungsten 
bic Agree fears 
be dressed by the alloy as with a diamond 
wheel dresser, On the other hand, the 
special ‘wheels for tungsten carbide are 
of little value for regular work. 

‘When grinding these tools, the original 
rake must be noted and kept on record, 
as shown at C in Fig, 4, so that it may be 
duplicated. at each Note that the 
stock of the tool holder back of the seg: 
ment has 2 deg. more rake than the 
segment itself; this is ground with the 
reular wheel ‘and acte* as clearance 
when using the special wheel. 

‘A tungsten ‘carbide tool should never 
be allowed to get in such bad shape that 


more than ,002 in, has to be. removed in 
the sharpening process. Tt is surprising 
how long a. good edge can be maintained 


by retouching it often with a fine grain 
fand medium grade oilstone. This practice 
saves time and also lengthens the life of 


HOLDER ON LATHE KEEPS 
CHUCK KEY HANDY 

Axy machinist, when setting up a job 
fon the lathe, appreciates Knowing. just 
where to find the key to the chuck. If 
1 hole is drilled for the key in ove flange 
of a 1Yéin, section of 3 by 3 in, angle 
and the angle is bolted to the machine as 
iMlustrated above, the key is always out 
of the way and yet close at hand and 
ready for instant use—CLE. 
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DIAN (pROIECTION) 7 397 


GROIN WHEEL —— 
CENTER LINE OF WHEEL 


END View 


Pig. 4 End, tp. 
‘wheel shoul ‘be’ dressed (2) 


the tool. When grinding, about .0002 in. 
is the correct amount of stock to remove, 
and this always should be done by work- 
ing from the cutting edge. 

Tungsten carbide, like a diamond, is 
very brittle and accidents will happen, 
especially when machining large castings 
Should it so happen that a large segment 


ands fatme ‘tool with a tungste 


carbide 


chips too badly, it is advisable to return 
the tool to the factory to be salvaged. 


This is the second of two articles on 
maintaining the more costly tools used in 
the average mackine shop. Other articles 
by Mr. Chamberland are scheduled for 


Titt revolving stand shown at the left 
is useful for keeping a variety of large 
twist drills handy at the press. It is made 
from a ring of metal, 16 in. of more 
diameter and about '2 in, ‘wide. Holes 
ofp fo top re ee 
ald, and opposite each hole is stam 
the’ size of aril itil accommodate, 
By means of two or more small studs, 
the ting is fastened to a disk of light 
metal, ‘This is welded to a 2-in. section 
bing, which fits over the top of a 
section of smaller tubing. ‘The lat 
is welded at the bottom end to 
another disk or ring of light metal. Old 
steam pistons or other scrap metal around 
the shop may. be utilised in making a 
stand like this—Joserit C. Covte, 


CATCHING SHAPER CHIPS 


Fuvixa steel chips from a shaper are 
often such a. nuisance that i pays 10 
‘make a boxlike catcher for them about 
16 by 16 by 16 in, with one side open, 
Mount i on a 134-in, pipe; then fasten 
a 2-in, pipe to a heavy base and fit a set 
Sctew so that the smaller pipe can be 
raised oF lowered as necessary.—F. 
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TURNING WALNUT RINGS Balance!—in tools 


‘OOD turners have an old trick of | 

turning loose rings on a spindle with 
enlarged ends so that it is obvious the 
ings must have been turned in place from 
the one piece of wood. You can improve 
greatly on this stunt, however, by making 
some of the imprisoned rings of a dif- 
ferent wood from the spindle, Your friends 
will never be able to account for this curi- 
‘us trick because it seems a sheer impos- 
sibility that rings of two different. woods 
can be turned from what appears to be 
a single block. 

Cut a piece of maple 2 by 2 by 8 in, 
and, using either the dado head on a cir- 
cular saw or a chisel, cut a groove 2 in 
from each end, both grooves being 9/16 
in, deep and 114 in, wide; do this on all 


time sou pick up that tool. 
If you don’t get it, 


Tengths from" 1Y: inches 
ith the 
to. stand 


And “Yankee No. 95, 0 
slender tool, with that nice 
ty of desi fiom, 
and. weight,” m for 
fine cabinet work. 


No.95. ‘shit 
P 


Aine SQUARES 


an a 
TTROPAE OF WALE THE DIAMETER AND 
ACY THe Lewar¥ OF SONDLE 

How the block 

the fniobed novelty mou 


‘or turnin. handles 
no, wobbling. 

‘ Fon the 
Celmost quality, eff 
tieney and dutabile 
four sides as shown at A. Cut eight pieces ityt"Aak your hard. 
‘of walnut 9/16 in, thick by 134 in, wide wore dealer for— 
by ‘Iie in. long and glue them in the 
stooves with lap joints as at B. 

‘After the glue has dried, center. the 
piece in the lathe and turn the ends of the | 
puzzle to the design shown at C. Then, 
starting at one end, turn two walnut rings, 
two maple rings, and finally two more wal: 
nut rings. This is done in the usual way 
by cutting the rings halfway through from 
one side and halfway from the other side 
and slipping the first ring along so as to | 
give room for cutting the next. The middle 
part of the spindle itself also must be 
{umed in the shape shown at C. The result 
is that there are four walnut rings loose 
on a solid maple stock. 

‘Small }4-in. pins are driven into. the 
nds of the turning to putin the holders 
which are 14 by 224 by 336 in., and these _ MAKE BETTER MECHANICS 
in turn are fastened to a maple base 1 | VM — — ————_. 
by 47% by 11 in, as shown at D. This 
Will allow the turning to be rotated on the 
pins fo 
thoroughly and apply a clear shellac fin- 
ish—Biut F. EVERSOLE. 


ankee” Plain 
Serew-Drivers 
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ON A MAPLE SPINDLE 7 
1S CURIOUS TRICK . « Something you've heard of all your life | | 
© 


pection. Sandpaper the parts ies ; ‘nls, 


Tlatchet 
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TCHING pictures on sheet copper is 
a very simple process. If carried 
out properly, a variety of beautiful 

pieces may be prepared by anyone, re- 

sarless of skill. The materials needed are 

1 few pieces of 16- or 18-gage soft sheet 
, 2 or 3 ox. of commercial nitric 

acid, a’ small can of asphaltum varnish, a 

camel'schair brush, and a seratch awl 

Cut out a suitable picture from a maga- 
sine ot book and lay it on a piece of the 
metal, Trace the outline on the copper: 
then paint in this area with asphaltum as 
shown at A. Let this dry for about ten 
hours, oF until thoroughly hard. Then lay 
the picture over the asphaltum and with 

a hard pencil go aver all the principal 

lines, pressing down slightly so that they 

will show. Remove the paper and go over 
the entire subject with the scratch 


This Attractive Modernistic Bookcase 
Cabinet Cost Only $1.50 to Build 


‘ably, a carload of stuff that most 
people would call junk, yet much of 
it ean be converted into modem pieces of 
fusniture and various useful, decorative 
things. "This bookcase, for example, was 
made from half of the top of a discarded 
table and $1.50 worth of new materils— 
1 piece of white pine, 1 by 10 in. by 13 
ft 2 small cans of black and 2 of pea 
seen lacquer; 1 paie of brass hinges, 2 
{n. long; 1 ball and spring snap fastener 
Jee es 
halls for feet; and, finishing nails, screws, 
meetion hand’ pany ead seedpeges 
‘The lacquer and small fitings were pur- 
chased in a ten-cent store 
Tf you have no old table from which 
to obtain the top, ordinary lumber or a 
veneered. panel, of course, can be used 
Having no fancy oF dificult joints, the 
piece is extremely easy to build, Cut the 
Tamber to the proper lengths, depending 
‘upon the size of the table top’ (mine hap- 
pened to be 45, in long); assemble the 
Pieces; hang the door; sink the nails with 
E small set; and fill all cracks and nail 
holes, Then sandpaper the bookcase thor- 


I YOUR attic oF cellar there is, prob- 


4 


An Easy Way to Etch Pictures 


‘When the paper has bee 
sharp point is 


jd eched by thin method 


awl as at B, scratching off the asphaltum 
wherever there is to be a dark line. Be 
sure to scratch down to the copper surface, 
‘The etching is best done out of doors 
because of the fumes which are given off, 
the metal face up on any convenient 
support and see that it is perfectly level 
Pour enough of the commercial nitric acid 
‘over the piece so that it is completely and 
evenly covered, and let it remain until the 


and 


on Sheet Copper Novelties 


acid stops working. Then plunge it into 
a tub of cold water. If the acid has not 
etched the lines deep enough, repeat the 
operation. The acid will eat into the 
copper wherever you have scratched 
through; it will also etch a border around 
the subject and make it stand away from 
the background. When the etching. is 
completed, the asphaltum can be removed 
with Kerosene, after which the piece 
should be scrubbed thoroughly with soap 
and water. To color the metal, obtain ten 
cents’ worth of liver of sulphur from any 
rug store and dissolve a piece of this 
about the size of an olive in two quarts of 
cold water. Now drop the finished etching 
into the solution and leave it for a few 
seconds or until it assumes a dark brown 
color. Remove, wash, and let the piece 
dry, alter which it should be burnished 
‘with jewelers’ fine emery paper and brush- 
lacquered with a coat of banana oil or 
dlear lacquer. The burnishing will bring 
ut, the highlights and leave the deep cus 

‘The dog’s head shown here was etched 
into the center of a hand hammered cop- 
per pin tray.—D. H. 


‘The two steps in preparing the 
he" copper tebe" etched "by he’ mtr held, 


Above: ‘To carry out 


A view of 
Showing how balls 
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D with an electric Christmas tree 
shting outfit, these “ice lights’ 
mble frosty icicles, sparkling with pin 
points of light from an interior radiance 
of many colors. Heat the closed end of 
test tube in a gas flame until it is red, 
and by touching a piece of glass tubing 
to the end, draw out the tube to a point 
Allow it to cool slowly to avoid breaking, 
‘Then dip each tube in clear lacquer oF 
d cover it with fine mica (arti 

When slipping the tubes over 
ts, close the opening with 
Wwax—Kexwert MURMAY 


ficial snow) 
the tree i 


‘Alter the test tube 
Dotat, it is given = 


a a 
BRILLIANT ILLUMINATED | 
ICICLES SPARKLE ON 


CHRISTMAS TREE 


JANUARY, 1932 


Read These Letters—Then 
TRY FOR CASH PRIZES 


Here's What These Men Did With Their Samples of CASCO 


Rickety Chair Made Solid Saved the Price of a 
NewClothesWringer 


he rer rll af aur 


We have received interenting lees from 

rhe set for samples of CASCO Seared 

Glue, telling us is famous 

sahesive fr all kinds of fe That tends oo 
there must be tho 


red betore Janeery 
‘the most unusual, but thoroughly practical 

slve— there will be a prize of $10.00 in cash; 
the second best—$5.00—and for the thitd—$3.00, However, 
whether you win or not— 


YOUR LETTER Automatically 


Entitles You To This “Rapid 
Spread” GLUE BRUSH—FREE! 


Just write your experiences with CASCO to us—and we will send 
You absolutely free of charge 2 long life Glue Brash epedally 
made for spreading CASCO Glue. 


It You Haven't Used it Betore— » 
Nowsend for this sampte /| 


of GASE 


and win a casH prize! 


‘Thousands have sent for their samples, Now 
Bet yours—use it on any job—easy or hard— 
ietreo ae Jour res. Xr leer 
tae fe let for youn pth 
2 cash prize yan 
ers Coes separ oe pus 
Self, CASCO Waterproof Glue is the 
‘easiest, heavy-duty glue inthe world 
to woe, Just mix ke with equal pares 
(of cold water from the tap-—and it's 
iy—ready to tackle the toughest 
sluing job there is. Use it on any 
work thae has to stay glued—and 
‘you'll see that “CASCO” 
‘way of saying “permanent.” 


at 
1 205 East 42nd St, New Yorke. P-RM 12 gp 


Here'smy L0ctatampa for which lense send me 
your trial package of CASCO Waterproof Glue, 


What LOCOMOTIVE 
Shall I Choose for My 


ODEL RAILROAD? 


decide is the type of | to buy 
‘of build, This must be considered as sor 
fas you have chosen the gage and settled 
in general way on the track you i 

to use (P. S, M., Nov, '31, p. 106 and 
Dee, '31, p. 118). 

‘On a’ railroad 
indoors, steam may 
sible source of pow 
construction, including the room in which 
it is housed, isa A 
steam-operated locomotive with its lam: 
ing alcohol or gasoline or red-hot coal i 
fan open invitation to the fire departmen 
to come around and squirt water all over 
your domicile. Do not interpret. thi 
mean that you should not build stea 


operated locomotives if you wish, Indes 
about half of those model makers w 
have recently written to Porctar Scenes 


MoxTHLy expressed a preference for 
them, Provided you are mainly interested 
in constructing the locomotives for them- 
selves, that is all right; but from the 
standpoint of actualy operating an indoor 
model railroad system, the two practical 
sources of power are clockwork and elec- 
tric motors 

English model railroad fans go in quite 
extensively for clockwork operated loco- 
motives. They are built closely to scale 
of course using “ 


‘completed 
Se the individual parts 
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EXTENSION ROLLS FOR 
SMALL SAW TABLE 


‘OR circular saws with small tables 

that are raised and lowered to regu- 
late the cut and are hinged on the fr 
end of the frame, an excellent roller 
extension can be made as illustrated in 
Fig. 1. It is always level with the table 
top’ no matter what position the table is 
inj and it does not interfere with throw- 
ing the top back to change saws. 

‘The extra extension shown in Fig. 2 is 
useful when ong stock is being sawed, Tt 
hooks over the arms of the permanent 
extension and is removed when not re- 
quired. The sides of the extensions are 
of 3/16 by 1 in, cold rolled steel, There 


are four U-shaped stirrups on the extra 
Jong extension with which it is attached 
to the permanent extension; these were 


bent from ¥4 by 34 in. flat iron by a 
blacksmith and are riveted to the exten 
sion arms, two on each arm, one to hook 
ddowen and the other to hook np. ‘The regu: 
lar extension has a wooden ‘roller at the 
end the extra long extension has a similar 
roller and, a short distance from the end, 


a spreader consisting of a length of pipe 
with a bolt through it and the arms, 
Since the weight of the stock after it 
hhas pasted the center would cause the table 
to tip up and result in a shallow cut, I 
drilled a 14-in, hole in the flange of the 
table a little to one side of the center and 
fastened the end of a 12-in, length of sash 
chain to the flange with a stove bolt. The 


end of the plank to which the saw table 
is fastened —B. P. Sewano, 


BLEACHING DARK WOOD 


Woon that 
bleached by appl 
cium hypochlorite mixed to 
with water. Allow this to di 
moisten with dilute hydrochloric acid 
made by mixing one part of acid to three 
parts of water. Brush the wood clean after 
a few hours. If the wood is till too dark, 
repeat the process—H. B. 
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For Christmas 


This Toy Movie Projector 


Eastman-made 


Only $12 Complete 


Three-blade shutter—many other fea- 
tures usually found only on costly 
mathines. 400-foot extension arms 
available. 
With Kodatoy you can 
show real movies at home, 
Charlie Chaplin . . . Felix 
the Cat... World War 
scenes ... Sports ... Adventure . .. 
Travel wonders. Lasts and amuses 
all year round! 


With theextension arms now available, 
you can run 409 feet of film at one show- 
ing without stopping to change reels and 
rethread. Kodaplays—special short- 
length movie subjects—cost only 30, 6 
fo go cents each. 

Kodatoy projects exceptionally clear, 
brilliant, flickerless movies on its own 


“silvered” screen, Powerful condensing 
and projection lenses—dependable claw 
pull-down—sprocket threading—auto- 
matic framing—three-blade shutter—all 
combine to make Kodatoy an outstand~ 
ing value at its low price. 


Easy to operate and safe because it uses 
x6 mm. (the home movie size) Sufety 
Film only, 


Complete Kodatoy outfic costs only 
{$11—hand operated. With motor, $18.50. 
Outfic includes projector, miniature thea- 
tre with “silvered” screen, and 
twoempty 190-foot metal reels. 
Universal models for D. C. or 
A.C. any cycle) available at 
oly slightly higher prices. See 
fc at Kodak dealers’, toy and 
Jdcpartment stores, Easritan 
Kooax Co., Rochester, N. Y. 


KODATOY 


o7 


‘This illustration shoves an interest- 
ing three-border effect, with smaller 
squares alternating in light and 
ddark shades, 


In this illustration, the reversible 
‘shades produce a pleasing effect 
with smaller squares. Wax or pol- 
ish Masonite Cushioned Flooring, 
if you wish, Takes it beautifully. 


New in method. 
style and mode. 


Cushioned. 


OF TEMPERED PRESDWOOD 


First in this remarkable Masonite 
family came Structural Insulation 
and QuartRboard, next Presdwood, 
then Tempered Presdwood.+.and 
now Masonite Cushioned Flooring 
—both a flooring and a floor 
covering, and new and modern in 
method, style and mode. 


As its name suggests, it has an 
in-built shock absorber, which 
climinates much of the fatigue and 
discomfort from walking. It is of 
three-ply construction—outer 
layers of durable, wear-resisting 
‘Tempered Presdwood, impervi- 
ous to moisture and specially 
toughened by a process similar 


to that used in tempering steel; 
an inner layer, or cushion of 
QuartRboard to provide resili- 
ency, insulation, sound absorption, 

Masonite Cushioned Flooring 
is beautiful, with endless combi- 
nations of design and pattern. Itis 
economical, in first cost, in appli- 
cation, in long life, in elimination 
of floor covering. 

Architects, contractors, home 
and building owners appreciate 
its practical features, its utility 
either in new construction or 
modernizing. Note its distinetive 
points listed on opposite page. Also 
send coupon—today—for folder. 


POPULAR SCIENCE MONTHLY 


| 


Ten points of superio 


), Hatha Mooring and = tone 


laters wil Rever comand 


M asonite 
Cushioned. FLOORING 


STRUCTURAL INSULATION - INSULATING LAT 
PHESDWOOD - QUARTRBOARD 
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Clip out thecoupon below. Send itin today, 
scith your name and address. You'll find 
‘uch to interest you in the free Masonite 
Cushioned Flooring folder it brings. 


OVER 400 
types 


& Sharpe Micrometer 
ment of mechanics, 
motive 


Com mmof these micrometer 
iplete descriptios 

"Tools is included in our 
‘ot yrite to us for one. 


eS Blum W sharpe’ Mts. Coy 
Bitdest RELA 
eS 


(BS 
Brown & Sharpe 
Tools 


“World's Standard of Accuracy” 


Then carefully spread the loose assembly 
to allow glue to be applied to the dowels 
and dowel holes between B and £. Glue 
and clamp these joints, Then drive the 
‘wedges through the small ends holes in 
stretcher F so as to draw each leg post B 
tightly against the shoulder of F. No glue 
is necessary in these stretcher joints, but 
the wedges may be fastened securely, if 
desired, by driving a finishing nail into 
each from the under edge of the stretcher. 
Test to see that the assembly is square 
and without twist, Then do not disturb 
until the glue is dry 

5. Lay the toppieces face down, see 
| that the oval outline is perfect, and at- 


In assembling the table, the fest step is 
1 give each of the feet to one of the lees 


tach the hinges with the screws provided, 
setting them at least 1 in. from the end. 
4. Fasten the top A to the top rail E 

| with four screws, and use glue also, if 
wish. Make two small wooden stop 
[eee reser 
and glue them under the leaves of the 
top as stops against which the butterflies 
wl strike when opened at right angles to 


the top rail. 
5. Remove any surplus glue and round 
any comers missed in previous operations. 

Inspect for blemishes and smooth with 

No. 00 sandpaper where necessary. 
| "The finishing should be done in the 

following steps: 

1. Apply the combined stain and filler 
freely with any clean brush and distribute 
it evenly with a pad about the size of the 
palm of your hand and folded until about 
1% i. thick. The brush is used merely to 
apply enough material to be distributed by 
the pad and as an aid in reaching into all 
crevices and comers. Allow no delay be- 
tween the application by the brush and 
the distribution. For this reason all proc~ 
| esses of staining and finishing should be 

done in sections, first one part, then an- 
other. The depth of the staining can be 
controled by the pad; increased rubbing 
will lighten the color. ‘Very slight irregu- 
larity in the stain color is desirable, and 
the edges of the top, as well as the greater 
projections of the ‘curves on the other 
| parts, should be rubbed lighter than the 

body! Allow the stained piece to dry at 
least 30 minutes. 
| 2. Apply the protector coat from can 
two with a brush and distribute it evenly 
with another pad. Take special care with 
| the turned legs, wiping the finishing mate- 

Hal around with deft strokes until thinly 
and smoothly coated. When the piece is 
thinly and smoothly coated, allow it to 
dry for 24 hours. 
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(Cont'nued from page 77) 


3. Use the gloss coat from the third 
can in exactly the same way. Do the pad~ 
ding with little pressure. By doing more 
padding it is possible to emphasize the 
parts which were rubbed lighter in the 
staining process. By repeating the pad- 
ding on these edges and curves after the 
first application has set, an extra luster 
can be given, In doing this a brush need 
not be used, as the shellac can be applied 
to the pad so that it is well moistened. A 
still higher gloss may be obtained by re- 
peating the shellac coating. This completes 
the finish, although it may be further im- 
proved by rubbing it very cautiously and 
gently, when thoroughly dry, with a new 
pad moistened with any light, thin oil 
such as sewing machine oil and’ sprinkled 
with a little FF powdered pumice stone 
fr rottenstone, both of which may be ob- 
tained at paint. stores. You will find this 
finish full of life and brilliance and al- 
together different from the uniform and 
‘monotonous finish applied by spraying to 
ordinary commercial furniture. The ideal 
finish should always be thin and trans- 

went so that there is no evidence of a 
Peay ‘ot Snishing: materia between the 
eye and the wood. Something of the 

ality of the finish can be observed in 

the photographs on pages 76 and 77, 
This table was finished by the method 
described in three operations and left 
Without being rubbed With pumice sone 
as an example of the remarkably fine re- 
sults which ean be obtained in this simple 
way. 

‘The coupon below is for your conven- 
ence in ordering the construction kits for 
the butterfly table, The kit is sold with 
fn absolute money-back guarantee; if you 
are dissatisfied in any way after receiving 
it and have not marked or damaged it in 
any way, you may return it and your 
‘money will be refunded without question, 

If you have suggestions for other 
you would like to have the Guild design 
and prépare in kit form, send them in at 
‘once, The Guild has been established for 
your service, and the scope of its activi- 
ties will be determined wholly by your 
interest, As the number of butterfly iable 
Kits is limited, send for yours today. 


381 Fourth Avenue 
New York, N.Y. 
Please send. me your complete construc. 
ton it for'making a Colonial buttert 
le, fncluding all wooden 
36096, 
the shipping charges and that if the 
should prove unsatisfactory 1 can return 
in'within ten days, and the amount paid 
I'he refunded ai once 
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BLUEPRINTS FOR MODEL | “E#stly,” said Stevenson, giving his rules for a happy marriage, 
OF WORLD'S FASTEST | 
FISHING SCHOONER 


“NO WOMAN 


should marry a 


toes ot SMOKE” 


man 


Mounted, the model of the Blugnose is as 
(Graceful ‘and trim aa is larger, peotatype 


HE ALUENOSE, Canadian fishing 
schooner, by winning two decisive 
victories over_the American challenger 
Gertrude L. Thebaud, again holds the 
North Atlantic fisherman's trophy. first 
gained by her ten years ago, Sailing grace- 
fully in the recent international races, she 
ceamed herself the reputation of being the 
fastest schooner in the Great Banks teets 
and was able to follow the quaint old eus- 
tom of lashing a new broom to the tip 
of her fore-topmast as emblem of victory. 
Few boats offer the model maker a 
more decorative subject than the Bluenose 
(see PS.M., Nov. 29, p. 79). Aloft and 
alow she is'as graceful as any fore-and- 
alter, and the comparative simplicity of 
her rigging is an advantage from. the 
standpoint of the beginner, The construc- 
tion of  20-in, model of this intema- | 
tional champion is shown in detail on | 
Porta ScieNce MoNTHLY Blueprints | 
110, 111, and 112 (see. page 110). 
‘These blueprints also contain drawings 
showing how the model maker ean mount 
the schooner on an imitation sea as shown 
above 


HOW TO PUNCH HOLES IN 
SPRING STEEL STOCK 


INDING it necessary recently to punch 
holes in several pieces of phonograph 
spring stock, I drill! hole a tile Larger 
than the sis of the punch to be used into 
4 piece of soft steel, mounted the punch 
in the chuck of a drill press, clamped the | 
soft atel die to the dell 
placed the clock spring steel in. position 
bver the hole, Then I beld the point of 
fsmall gts fame directly on the spot 
Where the hole was to be punched; and 
45 s00n as the steel began to redden and 
Without ‘Temoving the flame, T quickly 
dropped the pune “and taled. i with 
equal speed. In this way the holes were 
formed with a minimum of fort and 
without taking the temper out of the 
Spring Fra, H. Leositaxor, 
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‘THE EDGEWORTH FACTORY, N.. 


ND the words which follow 
indicate that by smok- 
ing Stevenson meant smoking 
a pipe. 

“Whatever keeps a man in 
the front garden,” he says 
“whatever checks wanderin, 
fancy and all inordinate ambi- 
tion, whatever makes forloung- 
ing and contentment, makes 
just so surely for domestic 
ie | 

Not all smoking makes for 
“lounging and contentment.” 

There is the quick, nervous 
smoke which is the character- 
istic reaction of our too speedy 
modern life. It has its place, 
but it is a part of our nervous 
strain, not an antidote to it. 


“The secret of Edgrworth’s favor iin es bend 
af fine old urls Tes natural savor i nse 
by dtc ind ce event proce 
oth plano of smart pat opin too 
fone Rubbed ond Edge 
worth Plug Slice. Sold by 
Ske early, wemcywhore. 
Your dele wl st Toply yo, 
tend your oder to de maker, 

‘Go, Richmond 


press table, and | LARUS & BRO. CO., 100 S. 22d St. 
Richmond, Va. 


‘Send me the Edgeworth sample packee. Pil try the Edgeworth in good pipe, 


The pipe is long and slow 
and placid. The pipe soothes 
and relaxes and charms, The 
pipe sends out those cloud-like 
wreaths in which the eyes of 
affection picture the faces of 
loved ones and the visions of 
peace. 

Pipe smokers relax, and en- 
joy and live longer. Find the 
pipe that fits your taste and 
smoke a pipe. 

You can buy Edgeworth 
wherever good tobacco is sold. 
Or, if you prefer, you can use 
the coupon below to get a spe- 
cial sample packet of Edge 
worth, free, Address Larus & 
Bro, Co., 100 S. 22d Street, 
Richmond, Va. 


Ka 


LISTEN TO THE DIXIE SPIRITUAL SINGERS AS THEY SING IN 


BLUE NETWORK EVERY THURSDAY EVENING 
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Ir 


" 
Tres vn 
hig 

tat et Yur lah ny ren 


theres five ar ox milion of wo 


‘So 1m ating you to give ws lit, jst oT wed 
tive one te you fT sted In jour shure and Yor 
mine 


‘Now don't send me any money—thet font the | 
en. Don't vem sedan he Commitee ich | 
seve this appeal | 
‘The ent way to help ve as grnereay 

‘+ you conto your heal welfare and charity eran 

Siena your commenity chest oF your emerzrary 

‘lle committee I you have vee. 

That's my sory the ete wp to yous 

PU see hrwagh—it you wil” 


—Unemployed, 1931 


‘THE PRESIDENT'S ORGANIZATION ON UNEMPLOYMENT RELIEF 
Walter 8. Gifford 
COMMITTEE ON MOBILIZATION OF RELIEF RESOURCES 
Owen D. Young 
‘ame, 


‘The President's Organiotion on Unemployment Rolie is mom plitea and nam sectartam. Is purpose ita 
‘ld teal welfare and relief agencies everywhere We prove Jor local medi. Al focliien forthe maton. 
de program, including this advertinement, have beem furnished to the Commie without est 


“HOME WORKSHOP MANUAL” 


at a new low price! 


‘Order NOW—send NO” 
MONEY—and get this 
BIG WORKSHOP 
MANUAL for $1.05 less 
than the regular pric 
REGULAR PRICE $5.00— 


NOW ONLY $3.95 
With Your Name In Gold On The Frost Corer 
SEND NO MONEY— 
Just This Coupon 


[2——morver ox Tins courox- =~ —-| 


SRP PSGeiS Renae: New Forks N.Y. 
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STARTING SMALL NAILS 
IN DELICATE PARTS 
BECAUSE they are so small, the brads 

‘and nails used in model making are 
dificult to hold, and unless they are started 
into the piece just right they will often 
cause splitting. 

‘A simple liitle tool for holding them 
that will do much to avoid this trouble 
may be made in a moment's time from a 
broken hack saw blade, The cutting edge 
is ground down so that the width of the 
blade is slightly less than the nail’s length, 
and the end is made square with the back 
oof the blade. Then it is magnetized. Two 
pieces of fiber or celluloid are next cut out 
the same shape as the blade but long 


@ 55 
Cee aed 


rT 
hand 


8 used in model work can be « 
‘with this iemple magnetic hel 


tnough so that their ends protrude slightly 
beyond the squared end, One is fastened 
fon each side of the blade as shown in the 
‘drawing. above 

‘The magnetized bit of hack saw holds 
the nail to its edge, and the fiber sides 
keep it erect, A slight tap then starts the 

ail so that the guide tool may be removed 
and the nail driven in, 

If the nails are sprinkled on_a slightly 
inclined board and the board given a 
or two, they will all swing until they point 
in one direction, So arranged, they may 
be picked up easily with the ‘magnetized 
Wolder—Nonaeas’ V, DAviDso%. 

INEXPENSIVE SEALS FOR 

CHRISTMAS PACKAGES 

TYPE of Christmas seal that is strong 

and at the same time appropriate for 
the season. can be made with a household 
cement of the liquid celluloid variety, 
Drop a small pool of the liquid on 1 
package and immediately dust it over with 
artificial snow (powdered mica), When it 
is dry, which will be within a few minutes, 
it will sparkle as if coated with diamond 
dust. Another use for household cement is 
in sealing ordinary letter correspondence 
‘where absolute privacy is desired. Stick 
own the flap with cement and no amount 
of steaming will open the letter, and it 
cannot be opened with a sharp penknife 
‘or razor without tearing the flap of the 


envelope—K. M, 
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| ALTHOUGH this model of the Star 
man coach biplane differs somewhat 
from the other cabin ‘models previously 

| described in this series (see P-S.M., Nov. 
| '31, p.112, for complete list), itis Just as 


painted will form a neat addition to your 
| scale model collection. 


MSYTOBLOW.Partotieer. | A soft pine blank 1 by 2 by 834 in. will Thin metal is used for the tail units, 

ewastser ant sis gree | serve for the fuselage. Shape it athe 3-in, propeller, and the struts. Follow 
the dimensions for the struts | 

a, carefully and bend each on 

Side and wr views of the the dotted lines. The shock 


mi chemists Vou ean 
faved mo. CHEMCRAFT tthe 
hemical and, Weer” apparatus. Get CHES 
GRAFT? selec ftom’ wee nt 


Modeling a Cabin Biplane 


Stearman coach, “For. con 
to corcespend “to 
I” arawinge below 


sharp knife and sandpaper, and cut out 
the wing space with a coping saw, The 
upper wing, which is shaped from a 3/16 
by 134 by’15 in. blank, is then inserted 
into this space and held in place with two 
brads. Shape the lower wing from a 1% 
by 124 by $ in. blank, cut it in half, and 
attach to the fuselage’ with wire pins 


absorbers are made of wood 
and are glued to the side 
landing gear struts in the 
positions indicated, All 
struts are fastened in place 
with small nails, Nine Mi 
in. long sections of 34 in, 
diameter bolts are set into 
the nose of the fuselage to 
represent the motor 

‘A suggested color scheme 
is as follows: Fuselage, light 
yellow with red top and 
trimmings; wings, wing 
struts, and horizontal and 
vertical tail uni 
motor, blac 
fear struts and wheel, red, 
Of course, the rims of the 
landing wheels should be 
painted black to simulate 
tires—Doxato W. CLARK, 


Nau Sh 18 
§ ‘tatty pocket 


Fie cae “ag 


SALE Iw IncyES 


a cee 
Front 


vw of the mode! and details of the soft pine caselage block, the metal tall units and 
ny the wooden wheels and shock absorbers, Mate the in: propeller from sheet metal 
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FORMULAS FOR MIXING 
SPECIAL FINISHES 
IN HOME SHOPS 


[TJS often necessary to prevent glare 
and. reflection from metal _and glass 
parts, especially tubes used for optical 
Instruments. To prepare a dull black 
varnish for this purpose, thoroughly wet 
dry. lampblack with denatured alcohol 
and knead the powder to break up all 
lumps. Then add a little shellac varnish 

just enough to act as a binder. Stir 
thoroughly and filter or strain. through 
cloth. This makes an excellent black 
Varnish for use on glass, metal, composi- 
tion, or cardboard. If the varnish, when 
dry, has any trace of shine, it is an indi- 
cation that too much shellac has been 
used. This defect can be overcome by 
adding more lampblack and denatured 
alcohol. 

Tf, on, the other hand, a, glossy black 
surface is desired for metal or glass, of 
even cardboard, use plenty of shellac 
Asphaltum dissolved in benzol also gives 
41 glossy black surface which can be used 
on any material. The latter can be made 
more oF less flexible by the addition of 
‘a few drops of linseed oil, 

Inexpensive but wear-resisting colored 
varnishes are often needed for toys and 
novelties of various kinds, and it is im- 

tant that the colors dry quickly and 
be glossy and brilliant, Dry colors are 
obtainable at large paint stores in vari- 
ous shades of brown, red, yellow, blue, 
and green, and all that is necessary is to 
mix ‘sufficient of the dry pigment with 
shellac to give the desired shade and 
{ntensity, If necessary, thin the mixture 
‘little with denatured alcohol, If onl 
Small quantities of the colors ave required, 
‘watch glasses or the tin tops of mayon- 
naise jars can be used as containers for 
mixing the colored varnish, Do not mix 
more than the quantity needed for the job 
in hand. 


HE difficult feat of staining wood a 
permanent, durable jet_ black color 
can be accomplished by using two solu- 
tions.” The first consists of a mixture 
of 1 02, copper sulphate and 1 ot, po- 
tassium permanganate (or, if the per- 
manganate is not at hand, 1 oz, of 
potassium chlorate), dissolved in 14 pt. 
water, ‘The second solution is made by 
pouring 114 o2, concentrated hydrochlori 
‘acid slowly into 14 pt. water, stirring 
well, and then adding 1 oz, aniline (oil) 
Heat the first solution to the boiling 
point and, brush it on the clean, wood 
this dry, then apply a second coat- 
ing of the hot solution. When this is 
dry, the aniline solution is, brushed on 
A second coat is applied when the 
After this has dried, sand- 
paper the wood lightly and wipe with 
a rag. Then wash the wood thoroughly 
‘with clean water to remove all excess 
hemscals. When the wood is again dry, 
sandpaper it smooth. ‘The final appear: 
ance of the wood will be that of Black 
ebony. 

For a dull finish, rub with a mixture of 
‘equal parts of boiled linseed oil and tur- 
pentine. For a high polish, use shellac 
in the same way—H. B. 
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New Seroll Saw 


Pleases Woodworkers! 


A New 
Motor- 
Driven Tool 
That 
Achieves 
‘Amazing 
Results! 


‘Tans xmw, moderately-priced tool is radically 
different from any Scroll Saw on the market. 
Runs at full motor 


F Unc throat cape 
Ene wend’ fs thik 

‘Wks nme ad vas walla. wod, Has 
rumeroas nia festa Can We eto 
nding, and boning Send coupon fe fret 
‘telling all about this amazing new tool! " 


Delta Quality Pays in the End 


Sis catpenters, contractors, farmers, 
fort iad 


sid 
Now Delta 


are, capaty, Ral tenrng 


thachine value per dolla 


10 Day Trial 


= EASY TERMS 
fogs potent crate fe 20. Das Ty east 
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DELTA SPECIALTY COMPANY 
(Diniston of Dette Mi 


S235 North Halton 


Geminis DELTA 1032 Lines incl 
‘Socettaltg tannins Sula Sams, 
Moca ' 
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NOW—Electrify Your Favorite 
Cock This Low-Cost EASY WAY 


Don't part with your favorite clock because it 
Bo" iSeder keto gaa tne. The New Hamad 
Blecre Chew cect Ke simply and 

uliing othe beauty of ask 


Make Beautiful orc 

Furniture at 1/10 298 
oa ilenatce 

ede Oe 


Ther" Crotth. ” Diawved 
Matched Venserstniny 


) eaareen 
or 
pay 


| nef the many vate of camping 
Sahen ee ain esha eat 


amping 


AVE you ever wished that you 
‘owned an ideal camping ‘car 
traller—a trailer that would. give 

| you the freedom of the broad highway 

io go and camp where you pleased? P 
| haps you already have a clear ide 
| how You would construct the running 
gear and body of the trailer, and how 
| you would arrange the bunks, build the 
Kitchenette, and provide those many other 
litle conveniences that make vacation 
days so much more enjoyable 
‘A friendly competition among readers 

8 to who has the best and most pract 
fal ideas on this subject. is certain. to 
velop a number” of excellent plans 
therefore Popvtak Sciesce MoxT#ty 
offers the following prizes for designs for 
camping car trailers 


of 


First prize 
Second prize 

Third prize 

Fourth prize 

Fifth to fourteenth prizes, 
$1 each 


Total prizes 


ha trailer. Make your 
understandable, and 
as possible. Then write not more 
words describing the trailer and 
giving in a general way a list of the 
materials you would use and their est 
mated cost. Explain exactly why you 
think your design is well adapted for’ use 
by the average small family. Make clear 
its points of superiority over ordinary 
trailers for carrying camping equipment 

The trailer may be a relatively small 
fone in which the equipment is packed in 


| comple 


$100C. ash Prizes Offered 


Feces, Lambe} | 


| FOR THE 


BEST PLAN 


Car Trailer 


such a way that it can be quickly opened 
out for use, or it may be a larger car 
of the cottage type with built-in bunks, 
or it may be anything between the two. 
In all cases, however, the trailer must 
itself form an essential part of the camp 
when set up for use, 

It is not required that you actually 
build the trailer. If, however, you hap- 
pen to own a satisfactory trailer con- 
structed according to plans which you 
yourself prepared, you may enter the 
‘design in the competition, incorporating 
any” improvements which have since 
occurred to you. In this case it is sug- 
gested that you submit one or two pho- 
tographs of the trailer and camp, if 
possible, with your entry, 

The drawings do not have to be care- 
fully finished ‘or rendered in the style 
of a professional draftsman; they may 
indeed, be nothing more ‘than’ pencil 
sketches, provided they are accurate, | 

The judges, who will be the auto: 
mobile and home workshop editors of 
Porviar Sctexce Moxuty, will base 
their decision on (1) the convenience and 
general utility of the trailer as a camping 
car for the average small family, (2) 
the simplicity and practicability of the 

ion, and (3) the cost as con- 
sidered in relation to the conveniences 
and comforts provided. In case of ties, 
each tying contestant will be awarded 
the prize tied for. 

‘The contest is open to all except | 
employees of Porttan Scresce Moxtatty | 
and their families. Only one design may 
be submitted by each contestant, Mail 
all entries to the Camp Contest Editor, | 
Poprtag Sctexcr Monty, 381 Fourth 
Avenue, New York, on or before Febru 
ary 1, 1932, 


Te nll 


OFA 
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TABLE GAME DEVELOPS 
SKILL WITH CUE 


O’8 4 MINIATURE scale the game il- 
Niatrated calls for the delicacy of touch 
an accuracy of billiards. The board may 
be made of wellseasoned, quarter sawed 
soft pine or other wood that. will hold 
its shape when reenforced by three cleats 
4, screwed on the underside, Lay out and 
tore the si in. holes 72 im dep. 


The cue may be 
wood, preferably b 
Teather ti 

Gi 


any straight, hard 
1g supplied with a 


Broadcloth oF thin fle wil im 


prove the playing surface. It should be 
fued lightly around the edges of the su- 
face and glued or tacked ‘on the edges 


before the rim is added. Make the cush- 
fons of inner tubes, cemented and folded 
lengthwise and then tacked to the rim of 
the board in the manner indicated in the 
drawing below. 

‘The game may be played with marbles 
but it is better to use I-in, celluloid of 
casein balls, Two of more may play, singly 
fo as partners, Each play conststs of four 
shots, three to play and one spare to be 
played then or later as desired. Bach game 
may be played as many times round as 
the players may decide, The players may 
ide whether the game is to be pl 
straight shot,” in which the ball ma 
shot directly from back of the spot li 
{nto any hole and counted as numbered, 
of the cushions may be used but not 
counted. If, however, a cushion shot game 
is played, 'a single ‘cushion shot counts 
the same'as the hole is numbered, but a 
straight shot does not count; a two-cush 
fon shot counts double the hole number, 
anda three-cushion shot counts three 
times —Caranues. A. Kix. 
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VALUE AT 
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Build Your Own Dirt Track Racers 
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NOW BUILD | FLYING ichoubl 
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RoyHancock,323S.DouglesAve.Portimouth.Va. | 
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Build 3 Modeis for $1.65 
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ne 


Your Chance 
to learn what 
MORSE DRILLS 
will do! 


Repeating our 
special offer of the 
new Drill Set for 50¢ 


So peat way the reapone from une 
rele of readers to this spegial offer 
in'the November teaue of "Popular 
Sience™ that, MORSE once tea 
aie, oppor t oat 
Hetsnet BE abe MONSE rll (sizes 
1/32" to 1/4"). 


‘Throughout the meta working index 
gieotie retcmaea ces 
‘peed, theie 


ee qualities to 
‘bench by clipping the 


‘The six genuine MORSE DRILLS are 
cearbou steel, straight shank, ideally 
‘adapted for use in Hand, Breast or 
Electric Drills 


Fill out the cou 


Know. 
MORSE 


MOR se 


‘Twist ULL 4 MAcHiNe CD; 


Sea agin a ino may ay 
Smstatetoy MORSE dela ssc 3/39" to 


Ailes, 


The Pork Scumce MosTuLy 
bination boat being rowed, 204, 


QOarvocks 


to our 


combination sailboat-motorboat 
Dauntless, which was built with great 

success by a number of readers last sum 
mer and is being constructed by many 
more this winter, can be equipped very 
easily with oarlocks and a removable seat 
so that it may be rowed in an emergency. 
If wind and power fail, oars are worth 
their weight in sold 

‘The materials required are: 1 
locks, North River style; 1 
ash of spruce; 2 pes. 154 by 214 by 14 in. 
‘oak for oarlock blocks; 1 pe. 34 by 10 by 
42 in, oak, yellow pine, or spruce for 
seat; 2 pes. 9 by 2 by 14 in, oak for seat 
supports; 4 carriage bolis 44 by 134 in.; 
§ flathead wood screws 134 in. No. 8: and 
4 flathead wood screws 114 in, No. 8. 

Make the to seat supports as shown 
| in the drawings and fasten each of them 

to the coaming between frames Nos. 6 and 


Pout SCIENCE MONTHLY'S 


 nequato(% tn) 


SsataaeMiscorkaar 


By WILLIAM JACKSON 


# IF YOU intend to build a boat this 
inter and want one that will give you all- | 


worthy when driven b 
and is better under sai 
designed only for sailing. She can be 
rowed, too, if fitted with oarlocks as de- 
scribed by her designer in this article, 
‘You can obtain complete drawings by send- 
seventy-five cents for Porutan ScInNcE 
Moxtity Blueprints Nos, 131, 132, and 
153. Use the coupon on page 110, 


than many boats 


7 with two 14 by 13% in, carriage bolts. 
The seat, which fits in the long shallow | 
notch in'each support, will have to be | 
shaped to fit against the coaming. Much | 
of the strain may be taken off the coaming 
by fastening a small block under the 
center of the seat so as to rest upon the 
centerboard well 

Shape the oarlock blocks and mortise 
them to receive the oarlock sockets. Fasten 
the sockets flush in the blocks with the 
Li4-in. screws. Attach the blocks to the 
deck about 18 in, abaft the edge of the 
seat, using four of the 134-in, screws in 
each, Fasten the pins to the oars about 
22 of 24 in, from the handles. 
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WHAT LOCOMOTIVE 
SHALL I CHOOSE? 
(Continued from page 96) 


English locomotives as prototypes, and some 
cof them will pull a fair sized train a distance 
‘of 200 ft, an one ‘winding of the spring 
‘mechanism. It is possible to import, these 

| locomotives through several agencies in this 

| country, but the duty makes them expensive 
| “For model railroads in this country, elec- 
tricity is the favorite motive power. Electric- 
ity can, of course, be used to drive a loco 
to look like a steam engine, and 

Fe, in consequence, a multitude of 

models available in "O” gage. ‘These range 
from simple models which are made to coo- 
form more or less to electric type locomotives 
jn. use in this country and’ which can be 
obtained for a few dollars, up to elaborate 
Steam outline jobs costing from $100 to $200, 
‘These expensive types are made to order_in 
small quantities, hence the high price. You 
fan also get American-made steam outline 
Tocomotives, electrically driven, in either "O" 
or “standard” gage at quite reasonable prices, 

| and these will do. very’ nicely if you are not 
too fussy about getting a strictly seale appear. 
tance. The colors, including bright red wheels 
fand other queer’ effects, cam be toned down 
‘with brushing lacquer or plain paint 


N THIS connection it may be well to point 
‘out that American-made locomotives from 

| the’ high-grade manufacturers are mechani- 
cally fine Jobs, 

Al sorts of compromise effects are possible 
in the home assembling of locomotives. You 
‘ean take the motor and chassis of an American 
type and use it. with 
body ‘of an entirely different. outline, All 
sorts of parts alio are available, again mostly 
jn“O" gage, so that if you have the necessary 
skill you ean make a seale model of almost 
any American locomotive 

Paysing out of the indoor railroad la 

to what the English call a *sarden railroad, 
in gage (¥-n, scale) is most pop. 

2i;-imcsage steam locomotives arc 
pertape ihe mon ascoating of all model 
to watch in action, ‘The ¥4-in. scale permit 
‘a design and construction that departs from 
full sized practice only in minor details, and 
by building ball bearing flat cars and parting 
his hair in the middle to make the balance 
perfect, the builder of such a loco can have 
the satisfaction of actually riding behind his 
Jocomotive while operating the throttle with 
his own hand. Tt it no trick at all for one of 
these miniature giants of the rails to. haul 
several flat cars, each laden with a man. 

‘To ive you an idea of what you are letting 
yourself in for if you tackle such a job note 
the following peices: A complete 2-in, 
gage locomotive finished and ready to run 
Tay cost you in the neighborhood of $500, 
A complete set of machined castings and all 
materials and drawings would prob 
to about $150, oF a set of rough « 
drawings would co 

‘The situation with regard to roll 
for your prospective model railroad i= about 
the tame as for locomotives. ‘The American 
manufacturers list plenty of passenger and 
freight cars of various types in either “O” or 

rd” gage. In “O" gage you can also 


all built closely to scale and painted in colors 
to match their larger prototypes, Prices for 
complete cats range from about $12 for a 
at tar to $80 or more for a Pullman. 


This is the third of a series of articles on 
how 10 get started in model railroading. Fol- 
lowing articles will describe the shop equip. 
‘ment and tools necessary for building model 
Teomotives and other rolling stock 
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ABack Geared, Screw Cuttin: 
©  PrecisionLathe 


for use in home work shop, auto service, 
‘nanufactur- 


COMPARE! 
More Fun Features 
and Costs 


Mail coupon for big, colorful, free train 
book. Plan now to enjoy many years of 
fan and instructive play. This fascinating 
book shows you the new electric trains, 


as low a8 $5.30, that ou/pelfall others. Full 


brass teim—Longest and fei 
Gare made—fun. making automatic si 
tals, stations, tunnels, bridges, ec. 
Ia speed, siz, realism ia toral number of 
pieces, you get more for your meacy when 
Fou buy an American Fyer.Get the catalog 
hand compare. 
DADS, too, make pagel |) 
railroading a hobby : 
Daeg ee 
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BLUEP 


‘0 ASSIST you in your home wor 
shop, Porviar Sctexce MoxtHuy 
offers latge blueprints containing working 
drawings of a number of well-tested proj- 
ects. These prints are the result of 3 
pioneer effort begun by this magazine in 
1022 to provide readers with authoritative 
drawings at a nominal price. This service 
hhas grown to be by far the greatest of its 
ind. It is conducted solely for your 
benefit, so do not fail to take advantage 
of it af every opportunity. 
‘The blueprints are clearly printed on 
heavy paper 15 by 22 in. | In the follow- 
ing list the blueprint numbers are shown 


Airplane Models 


Bremen (Junkers, 3:ft, Ping), 49.99.32 
Goerbinationy finn 1830 So 
fbergh'e Mosoplase (3-t. Piping), 67. 23 
Bk. 3 3 


Torin Pusher, Racing, 38-1 3 
Winnie Mae (ett Sying). Evatt 


Glock,’ Granlather, 1 
Colonial, 21 
"Tob, 20 


Sewing Table, 
{Bad Lamps Modernist, 92 

Corners FT 

ig Cabinet, 2 

Stand, Low Modi 


ube (Battery Operated), 43 
Pull Electric Headphone Set. 100 
One Tube (Battery Operated), 108 3 
‘ScreemGrid Set, 109 = 


Shore Wave Convener Wai H. 3s 
‘Ship and Coack Models 

Halt-Model, 1o___ 28 

Chipper, Baltimore (in), 92-28 


RIN TS 


to Help You in Your Home Workshop 


in italic type immediately foll 
descriptive title. In ordering it is neces 
‘sary to give only these blueprint numbers. 
Where the title is followed by one number 
‘only, the blueprint is on one sheet and 
‘can be obtained for 25 cents, Wherever 
there are two numbers, it means that there 
are two sheets in the set, and the price 
is $0 cents. Three numbers indicate that 
the set consists of three sheets and costs 
75 cents. In a few cases, too, there is 
more than one project on a sheet. A cou- 
pon is given below for your convenience 
in ordering. When using the coupon, be 
sure to enter the numbers correctly. 


‘Clipper—Sovercign of the Seas. 5182-81 
Eonseitation (O14 Tromsides"), 37 
‘Covered Wagon, 108-119-120 78 
Deatrayer—U. 8 8. Preston (B1ijcin. Hal), 
ae as 


sonch, Coneor 
reach. (Cody) 


Small, with Thora 


vain a 


fins Racing, 4. 


Dell’ Preat, Woodtarsing Lathe, jolaier, 
‘and Circular Saw, 110 a5 


Tea Wagon, 2 35 


Wheelbaeeow, Busny. 2 B 


Miscellaneous 


Monthy 
fourth Avene, New York 
Send. me the blueprint, of blueprin 
numbered as follows: ai 


No. No. Nowsees No. 

No. No. No. Now si. 
d No. No. Nou... 
Tam inclosing.--..dollars....., cents 
in payment (25 cents for each number). 
Street 

City amd Stat 

Note: Plewe print your nase and. sees very 
Setiy. Usd at' wit toe te awe, 


Sona Yeparte shew 
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A definite program for getting ahead 
financially will be found on 


page four of this issue 
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(Continued from page 69) 


filament slightly above normal therefore will 
‘ot unduly sborten the life of the tube. 

'If you find, after completing the wiring, 
that closing the switch and pressing the key 
produces no sound in the headphones, reverse 
the connections to the G and F terminals 
or the P and plus B terminals of the audio 
transformer so as to get the proper feedback 
action. Do not reverse both sets of connec- 
tions, as that will deiect the purpose of the 
change. 

‘You will find, if you analyze this circuit, 
that itis lke the ordinary one-tube regener” 
ative receiving circuit minus the antenna coil 
and with the primary winding of the trams 
former taking the place of the usual secondary 
or grid coll. The secondary winding of the 
transformer takes the place of the usual 
tickler col, so that the tube escillates at an 
audible instead of a radio frequency. Tt is 
this audio oscillation that you hear in the 
phones. 

“My records show that 1 bought a buzzer 
to learn the radio code on March 9, 1020, 
and passed the examination for Amateur First 
Grade Radio Operator's License on April 24, 
1920, which means that it took me a month 
and 2 half to attain a proficiency in radio 
reception of ten five-letter words a. minute 
Brighter and more adaptable students have 
done it in far less time than that. 


TF OUR readers show that they want it, we 
‘will have Mfr. Carr cont 

subject of amaten 

frtices showing how to pass the Government 

‘examination ard how to build simple amateur 

radio transmitting and receiving circuits, 

What is your opinion?—The Editor, 
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Cut 24 Joints 


\WITH this pew book at your elbow, 
you'll find EASY to ake perfect 
fiting joints ofthe types used in home shop, 
woodworking. 
[Ns like taking a short course in joinery to 
say the nin pone of plctures and ep 
bystep instructions which veteran raf 
rman gives You inthis chapter on joins. 
Fist he explains. the uses of 24 common 
wood joint, and tell you exactly how 
{6 make eoch type—but, ip, rsbbet, dado, 
nite, ortie-tenon, “dowel, dovetall, 
inatched, coped, ete 
Next, he shows you how to use there 
jo}nts in bulling @ bench, table, tol box, 
Esbinet, sewshorve and other shop litres” 
en, comes #festureno other bock offers 
—s'it cf 450 things to moke, and where 
to obtain the plant 
Thats not alll Other chapters cover . « 
laying out & new shop « «selecting tli 
‘machines... «chosing woods. new 
Ways to cut metals.» » and 30.00 Lan, 
Sr eight pages of fat on savy showin 
ives for every wood or metalcuting Jo 
ina shop--all made of the world-famous 
ATKINS “Silver Steel." Send the coupon 
for this new 40:pase home shop hendoook. 


Is ged on, Aine Jor 
‘veut Chee gio your oy, 


ee 


ATKINS SILVER STEEL SAWS. 
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E. C_ATKINS and Company (Est, 1857) 
{ 4265. illnols Suet, ndlanebal ind? | 
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Here's Your 
Opportunity 
To Make 
BIG MONEY 


Be Independent! 
Have Your Own Business 

Sharpening lawn mowers by 
Foley Electrakeen 8 
99 PROFIT out of eve 
lake in. Tt is the chance of life 
time for you, Here's exactly the thing 
you've been looking for. (0 make a 
lean-up this summer and have a well 
established business of your own 
Morse made $1520 in ive mouths last 
year! 


the 


Foley Electrakeen 


Lawn Mower Sharpener 


‘This remarkable machine sharpens 
all kinds. and. sizes of lawn mowers 
by the same method used by leading 
fawn mower manufacturers. Does a 
perfect job in from 15 to 20 minutes, 
sharpening all blades and the cutter 
barat the same time, You get $1.00 
to $2.50 a job—$8 to $5 an hour, and 
most of it CLEAR PROFIT! 
‘These Men are Making Money 
J. H. Harbeck wri 
ground 1280 mowers.” R. E, Linkfield 
says, "T average 15 mowers a day, 
people bring them from all ov 
‘Made enoush money to pay for the ma- 
chine and all expenses in three 
weeks.” writes Walter Dambek 
‘Why don't YOU make BIG 
MONEY: too? Get started early 
FREE PLAN telly you how. 
ral coupon TODAY t 
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INSURANCE FOR 10,000 HAZARDS 


(Continued 


charged, yuu can easily fizure out the chances 
fof your house burning. It it i ten cents on 3 
hundred dollars, the insuring company caleu- 
lates the odds are 1,000 to one against fire, If 
itis twenty cents, the chances are 500 to one. 

Life insurance, with» the same basis 
throughout the country, is based on the 
age of the applicant, How long the averaze 
person of a certain age will live is calculated 
from the mortuary, or life expectation, tables 


HIE first table of this kind was compiled 

in 1008 by Edmund Halley, the discoverer 
ff the comet that bears his name, A century 
anda half later, the historic “Seventeen 


Offices Table” appeared in London. It derived 


mame trom, the fact it was’ Uased ‘on 
fad 1833 
F ceed asthe standard fn 
or yearm.it Wat accepted the stand fn 
America. Then, in 1858, Sheppard. Homans, 
Of the ‘AMfutualLile Insurance Company. in 
New York City, published his famous “Amer 
fam Experience Table:" ed by actuaries to 
{his day, Beeause mortality in youth has been 
really “decreased in recent. seats, many 
Experts belive a: pew table: will soon ave 
{athe worked out 
‘Tracing. the law of averages is usually 
4. matter of careiuly ‘compiled statistics 
bbut ‘nding the average is only the stating 
Th 


point in the actuary’s. wot comes 
Feckoning the element of probability, the 
“plus: or minus variation” ‘which may be 
expected from nese tables. “It is this’ that 


takes him into the realm of higher mathe- 

‘One day, during the reign of Louis XIV, 
two noblemen were playing cards when they 
were interrupted. Each had wagered thirty 
two pistoles on the outcome of the game, to 
bbe won by the first to get three points, One 
sgamester had one point, the other two, when 
the playing ended. How should they divide 
the stakes? ‘ecause they couldn't decide, a 
feat mathematician turned his attention ‘to 
the realm of chance and later’ formulated 
the law of probabilities, 


HE players took their problem to Blaise 
Pascal, the famous. philosopher a 
mathematician, “If,” he sid, “one mo 


and had beea played, one of two things 
would have happened. The player with two 
points might have won, had three points 
find taken all, Or the player with one point 
‘might have won, giving exch two points and 
making the same a draw. The man with 
two points can't love his thirty-twa pistoles 
‘The other may lose his or retain them. the 
chances being even.” So. be separated. the 
‘wager of the player with one point into {wo 
fequal parts and gave his companion one 
half, thus settling the controversy by giving 
the player with two points forty-eight pis- 
oles and the player with one point sixteen. 
‘This was the firt of many decisions based 
‘upon the probable course of future events 

Tn England, not lone azo, a newspaper 
held a beauty ‘contest, Fifty” girls from 
different parte of the country reached the 
finals, From these fifty, judges were to pick 
twelve, each of whom would receive a prize 
One contestant Later sued the paper, proving 
she had not received notice in time to attend 
the final contest and demanding “damazes 
‘equal to one of the prizes. ‘The lawyer for 
the paper declared there was mo proof she 
would have won if she had been present 
‘The judaes deliberated and finally ‘handed 
down a decison that as there. were fifty 
contestants and. twelve prizes, by the law 
ff averages, each contestant’s propects were 
‘worth twelve-fifteths of a prize. This amount 
the gist was awarded. 


‘The dificulty of figuring out probability 
increases rapidly with larger numbers, Offer 
a person his choice of two books and you 
have an even chance of guessing which he 
will take. Offer him seven novels and five 
Biographies, Jetting him select one of cach, 
and he may take biography mumber one 
and any of the seven novels, biography ‘nume 
ber two and any of the novels, ete, He will 
hhave thirty-five. possible choices, and. You 
have one-thirty=fith chance of predicting his 
choice, 

Take another case. A table is laid for eight 
people. In how many. ways can they take 
their places? The surprising answer is 40,320, 
1i-a boat club with fifty’ rowing members 
has one eight-oared boat, the number of ways 
in which the crews can'be arranged reaches 
the amazing total of 21,040,047,108,0001 It 
is no wonder that’ actiaries, 
Probabilities in groups of hun 
Sands, have ta resort to higher mathematics! 


Vv 


THEN you get the announcement that 
Your insurance premium is $89.11, do 
ever wonder where the one cent comes 


from? Is it merely tacked on for good 
measure? Not at all, Hack re NCHS 
of paper carrying the figures by which 
Actuartes, starting with the average. and 


‘working out probable variations, consiering 

teret’ rate’ and. the thowwand undone 
intangibie forces that influence the world of 
Finance, have come to thee painstaking con= 
ousion 

Probably no other printed document, with 
the exception of the Bible, ls kept song 
the (reared powensions in’ ax many homed 
‘the insurance polis, Vet few people ever 
fead polices through: Alter paragraph thre, 
the, tual owner’ wants to. Know! "in 
Heaven's name, why" don't they print this 30 
somebody a8 wnderstand it? Why are 

ices written in such tecbnical lange? 

Vell eres one ane 

‘Rew wecks ago,2 man in Brooklyn, N.Y.» 
applied. for accident inrance, ving” his 
‘ceupation as real estate deaker.® Invests 
tation showed he hed several hotoes for alo 
Sd insurance was granted. Shorty. afte- 
srards, be was slain by New Verk gangster 
developed be was really'a bootleg and 
thecompuny had been earging 8 rat Had 
never meant, to. aeume,. Wet, beeause the 
Policy reat “reat eatate dealer” and it wat 
Proved he had told a house or two, the come 
pany had to ttle with the heirs tic had 
fea: "eal estate broker the fact that he 
Fad io Heerse would have made the polly 
Invalid, Inn policy, every word fe impartant 
‘The exact meaning is consdered rom. the 
feast Sm, so that killed word:twisters in 
court cannot construe what is not meant 


QUESTION that has started scores of 
insurance misunderstandings is: “When. 
is a firea fire?” If a lighted candle sets your 
curtain ‘ablaze, you ean collet damages, 
Ita dropped cigarette burns a bole in your 
valuable rug, you cannot. Why? The di 
tinction goes back to a court decision result- 
ing from a food in a western city 
Tn the warehouse of a larze woolen mill, 
thoustnds of bales of wool were under water 
for eight days, When the flood subsided, 
the tales beean to steam and smoke, smoul- 
dering with spontaneous combustion, The 
eece, too hot to handle, was spread out to 
dey and stirred with pitchforks night and 
day. But in spite of every effort, the fire ate 
lis way throuch the fibers, destroying the 
wool, although never bursting into flame. 
The ‘company reported loss by fire to its 
insurance brokers but the insurance company 


refused to pay. (Continued on page 113) 
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Finally the U. $, Circuit Court of Appeals 
hhanded down ’a decision axainst the woolen 
mil 

“Mere combustion,” it declared, “will not 
support a claim for loss unless 
rapid to produce ignition. Combustion causes 
a haystack gradually to decompose and a tree 
in the forest, when iti thrown to the ground, 
fm the course of years to molder away. Still, 
We never. speak’ of these processes as fire 
And why? Because the process of oxidation 
is's0 slow it does mot produce a flame. . .” 

Rust is slow fire. Yet nobody can collect 
fire insurance on rust. ‘There must be a 
dividing line somewhere, and the court decided 
that i is the Instant lime appears. Then, 
according to the meaning of most insurance 
policies, a fre isa fre, 


FUNDAMENTAL difference between 
life insurance and” property’ insurance Is 
another source of misunderstanding, When 
the holder of & $10.00 ie insurance policy 
ies, his heirs get $10,000. When a house 
insured for $10,000 burns down, the owner 
may receive only $7,000 or $8,000. All 
perty insurance is based not on the face 
‘f the policy, but upon the cost of 
replacing what is Tost. It the house Is built 
And labor are high and burns 


‘The principle also applies to. furniture. 
“Hf T have $1,500 insurance on my’ furni 
ture and it all burns up, don’t T get $1,500? 
‘The answer usually i no. Vou get what it 
would cost to buy similar furniture im the 
same condition as yours, For this reason, It 
is important to keep an inventory of house- 
hold furnishings, with the peice paid and 
date bouche, 

Taventory’ books, that start with the front 
door and skip nothing, can be purchased at 
‘4 nominal cost in bookstores. With such an 
Inventory, you have an exact hasis for pre- 
senting Your lms in eae of fie, The date 
Of puirchase is important because depreciation 
fs always taken into account by insurance 
companies, 

‘Alyear ago, a friend of mine bought a new 
six-cHlinder sedan. "Last summer his. wife 
was out driving when a freak hailstorm swept 
‘over the country, ‘Balls of ice as big as exes 
crashed down, ridding the top and ruining 
the fenders and hood, Looking up his insur 
ance, he found he was covered for damage 
bby hail. He called up the compan 

“Take the car to a garage and have a new 
top, fenders and hood put on,” they told hics, 
“and, we will pay seventy-five percent of the 
cost 


ut why shoul T pay twenty-five per- 
cent?” he wanted to know, 7 


HEY explained that the basis of payment 
{s the present value of the automobile, 
As the car was nearly a year old, its value 
hhad depreciated twenty-five percent. Since 
the whole machine was worth only” seventy= 
Sve herent f its rial cost, each Fender 
and part was worth only seventy-five percent 
ff ite cost when new. ‘This is fair, they 
inted out, as the premium paid decreases 
[rom year to year as less insurance is allowed 
fn the machine. 
pn America, every thirty-one seconds there 
4 serious auto accident; and every sixteen 
nutes, night and day, someone i killed by 
i vehicle. Financial responsi 
Reuurng all divers to carey nto Souingy 
Insurance, have been passed in eighteen states 
Yet, few drivers of automobiles have a 


lear understanding of their obligations and 
responsibilities, Many think, for instance, 
that if someone runs directly in the path of 
their machine, they are automatically ab- 
solved of blame for the accident. This is 
‘often far from true, as is illustrated by 
recent incident in Georgia. 

‘A bas stopped by the side of the road to 
let off a schoolboy. He dashed around the 
Dack and onto the road just as a car was 
coming at slow speed {rom the other direction. 
‘The machine did not even hit him. He ra 
into it striking it about even with the driver's 
seat. Yet the operator was held responsible 
{for the accident on the grounds that when the 
bus stopped be should have anticipated some- 
fone might run out {rom behind, 

"The so-called "Subrogation. Clause” in 

on is_anotber part 

stood. It allows the 

insuring company to ste the other party of 

aan accident in your name, in order to get 

back the money it pays you. Its original 

we was Lo prevent a policyholder from 

ing insurance and then suing the other 
y for additional damages 

Tn Massachusetts, a few Sears ago, 

was driving at about twenty-five miles an 


oppesite direction, a “road boa” swung out 
of line at high speed, came clear over on the 


left-hand side of the road and, unable to get 
back in line, crashed into him: His insurance 
company paid. the damages and then sued 
the "road: 

Through a8 extraordinary quit in the law, 
this apparently clear case was against 
them, it seems there had been an error in 
the factory number in the registration of the 
{injured man’s car, and because it contained 
aan incorrect number. the court declared it 
‘was improperly registered and. was a "tres- 
passer and nuisance on the highway” 


N CONCLUSION, here are “Ten Points for 

Policybolders” sugxested by a veteran who 
has handled insurance of all kinds for thiety 
years. If they are followed, much of the 
Brief and misunderstanding connected with 
Insurance will be avoided, 

T. Make an inventory’ of everything in the 
house and Know the cost of each article 

IL. Keep this inventory and all polices in 
‘a vault of safe, not around the house where 
they may be destroyed, 

TH Tf your insured auto is damaged, have 
it towed to a garage but do not have it 
repaired until seen by a representative of 
‘your insurance company. 

TV, If you make alterations in your home 
requiring more than fifteen days, get. an 
extension from your insurance agent. Other- 
wise, if'a fire starts aiter the Biteen days, 
ou are not covered. 

V. If you are hard up, don't pat a mortzaxe 
fon your furnitere without letting the instt- 
ance company know. It voids your policy 

VE. See that your auto polices have the 
umber of the machine correct and that yur 
‘ther policies are correctly made ott 

VII. Tn case of an auto accident, eet names 
and addresses of all witnesses and'a. diagram 
of the scene immediately. In all cases involv- 
ing insurance, notify the company promptly 

‘VII When you move, doa't forget that 
your furniture is not covered unless you set 
a special clause from your agent. And if you 


‘is not insured away from home. 
IX. Tn case of fire, you can clean up the 
dabris into piles but do not destroy it before 
the insurance representative comes. 

‘And finally, read your policy. If you 
dont understand all the terms, go over them 
with the local representative until you do. 
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Dissatisfied with your present job? 
Not making enough money? Then 
Jet me show you how to prepare for 
areal jobat areal pay, in RADIO— 
‘one of the fastest growing, biggest 
money-making trades on earth. 
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DYNAMITE MAKES HARD TASKS EASY 


(Continued from page s1) 


bottom of the tank. Tt is now drawn off and 
sent on another outdoor journey in a trough. 
Is destination is the neutralizing house where 
another bath fas Been prepared for it, "This 
time ks washed in’ warm dl 

fer tent show Weta be enteety sek 
free itis piped to lead containers, {rom which 
‘quantities are taken as required to the dyna- 
mite mixing house. 

‘The nitro goes on this trip in little rubber- 
tired, rubber-lined tank carts pushed by hand. 
‘These dangerous lite wagons {follow care 
fully prepared paths on which there are no 
‘obstructions that might trip the pusher or 
ihr bis cart, The man, walking at a. slow 
‘methodical gait, never hurries, The workmen, 
vas tol, christened the bite carts “angel 

nae.” 


FOLLOW an ange! busty fom the 
rox | Wotorags tints to the sane Rowe 
Secsieety oho a esdons Mat eg a 
Subdued bush In keeping with all other 
Activities in this factory of terrific. fores 
"Here," sad my. guide, “is where dynamite 
‘comes in existence.” I saw two large bows, 
Tubber-lined and about ten fect in diameter 
Tn eath stand a pair of bet-driven rubber~ 
shed mel to which plows ar stache 
‘Workmen weigh out diferent dry. tagre- 
dhents and dump them into a bow: Nitrate 
‘of soda, wood ‘pulp, cornstarch, ivory aut 
meal, and chall'afe heaped Into ‘one and 
leveled off by a lew turm of the wheel 
0 is now run in andthe machinery tb 
Matted. Around 0" the wheels with thei 
tows, mixing dry ingredients withthe lg 
nitro.” Crumbs that spill ‘out are carehlly 
Swepi for fear they might be stepped om and 
exploded, ‘The mass inthe bow! "now 
esembies somewhat oily brown sugar. A 
‘Sand glass Is used to time the mixing und 1 
‘St 1 plied tat i mor cn 
‘enient and equally as accurate as awa 
‘The finshed batch i dug out of the bowl 
with wooden sbovels and loaded into lithe 
ars that carry it to the howes where cat 
Indes are made and bosed, for shipment 
wring. one ef tier, Mite Cartons of 
Fatesal actrctoe Tpsbed more unas 
T learned! that it iho harder to insure work 
men in a dynamite plant than itis to cover 
thera ia a Targe steel mall or plant’ where 
heavy machinery is fabricated. I was told 
that accidents fa a) powder plant are rarer 
than in almost any other industry. Onc of 
the men Thad seen watching a thermometer 
in the nitrator had been with this company 
(wreaty years. Had be ever blundied, 
pouldn’ have sea bit 
"But how do you break men into. such 
Jobs?" T asked: “Surely you couldnt put a 
Taw apprentice watching iemperatures oa the 
mater 
0, we can't do that," Teas tod, “Instead 
wwe takea new man and put him at a common 
jobs in a snfety area. We watch him closely, 
Toit be shows Dlonet careful, qhedieat’ 
x job ins 
ip by step he works up 10 
tee of the positions you feat saw, It a oor 
rad, bot we ean take Chances.” 


BBY, HS, time me were at the packing 
hhouse. We watched the powdered dyna- 
mite taken from the cars and put into a 
‘conveyor. This carried it to a bopper at the 
tan of a lace earring machine!‘ crcolat 
disk rotated, carrying empty shells past. 2 
spout at the botiom ef the hopper. ‘Loose 
powder pouring out of this spout fs rammed 
{nto the paper shells. 

‘The ends of the shells are then sealed and 
the new-made sticks of dynamite are dipped 
in paralline to waterproof the paper around 


them. ‘The sticks are now packed, in saw- 
tet in bones of from twenty-five (0 ity 
pounds weight. ‘Theae ave placed ivety 
Waiting Ireaght cars or sored in magazines 
Until required, 

"Throughout this plant of sinister potental- 
ites-a vitor sense an atmosphere Hot unl 
that of a church, Men move softly on theit 
Tubber-oled shocs. ‘They move slowly, With 
the measured tread of a deacon pacing lowly 
down the aisle belore Sunday services. Even 
the machinery is quiet, for wherever possible 
itis'constructed of wood and rubber. 

Dynamites are detonating. explosives, my 
sulde explain, requiring a combination of 
Stock and extremely high temperatures to set 
them off, ‘They are sele enough i treated 
wih opel and pop sme the tet 

er. He told me th in one recent year the 
Dilant {wat visiting had shipped. $6000 090 
pounds bith explodes without mishap. 
in that same year 500000000, pounds Bf 
caplonives were shipped all over the count 
‘ethout single aceaent. * 


TUSDER rain circumstance dynamite 
‘can be heated or even burned with safety, 
Since it is now manufactured so. as to be 
‘nonfreezing at any temperature likely to be 
‘experienced in this country, there is no longer 
fany need to heat it before using it in zero 
‘weather, While this explosive is safe at high 
femperatures, it must be borne in mind that 
itis then more unstable and will explode more 
nay than when a, 

Dynamite can also safely be dropped some= 
times, Iwas told. A common method of lou 
ing cme types of deep bare holes to 
cartridges into them. ‘This often means a fal 
fof ower 100 feet. In such holes the cartridje 
Sets like a piston ina cylinder, pushing a 
cushion of alr ahead of it. Very large ear- 
tedees ate often, However Toad into holes 
‘of large diameter by special tongs. 

L'iearned that there is more to. blast 
than simply loading a hole and firing it, 
‘rood blaster must be a combination of mininx 
engineer, geologist, electrician, and. chemist, 
Each shot must perform a certain function 
Te must break material into pieces of required 
size and these pieces must be thrown in a 
certain general direction; the minimum 
mount of explosives to do this work must 
be used, 

‘When preparing a shot the blaster must 
study hie rocks asa carpenter studies the 
rain of wood on which he is working. Holes 


Ad fall in the amount and direction required, 


“THERE iss special kindof exponive for 
rweatly every job, For blowing up coal 
in dry, well-ventilated mines ot in open-face 
Workines, black powder It often wed safely. 
‘This material has a How, heaving action that 
treaks saft-material into small pieces Tot 
Gf smoke and gas follow its use, s0 it cannot 
be ‘used. underground where’ ventilation is 
oor 
Strict dynamite powell sharing 
that is very senatve. Tt is used for 
fard-rock work ck as brethiog up boulders 
And for some quarrying operation. Tt fumes 
Drevent its safe use in underground work to 
Siny large extent. Gelatin dynamite is used 
{or submarine basting andl some damp under- 
round work. Tt contains nitrocotton, Whi 
Ecatinizes Its nitroglycerin and. waterproots 


Gelatin dynamite can also sometimes be 
used in underground work, like mining or 
Awnneing. “Many important harbor develop 
ments ‘would have een almost. impossibl 

‘without the aid of (Continued om poge 115) 


POPULAR SCIENCE MONTHLY 


GOVERNMENT 
JOBS 


er | 


JANUARY, 1932 


we 


a Etrmcat 
eCHOOL 


work of farming with explosives. 


DYNAMITE MAKES HARD 
TASKS EASY 
(Continued from pace 11 


this explosive. The recent deepening of New 
York barbor, and driving the new water 
supply tunnel for New York City through 
miles of solid rock, are examples of its use. 

One form of fuse often used for fring 
powder and some dynamite shots isa cotton 
for jute filled cord. It looks like a small sash 
cord. ‘This fuse is only used for fring small 
blasts in which bat one hole i to be shot 
It is fired by lighting at one end. For many 
small dynamite blasts, such as that described 
at the beginning of this article, electric firing 
is used. Wires are run from the cap buried 
in the dynamite to the boxlike contrivance 
which the workman held at his feet. This 
really a small portable dynamo. Its armature 
{is attached by gearing to the handle. Pushing 
this downward spins the armature, rapi 
generating a current that fires the’ blasting 
‘aap and charges. 


YNAMITE of recent years has become 
such an important tool for farm use that 

the state agricultural schools of Michigan, 
Wisconsin, Minnesota, Washington, Oregon, 
‘and Idaho have installed regular courses In 
the we of explosives on farms, In Wisconsin 
last year approximately 3,000,000 pounds of 
explosives. were used. in farming operations, 
Of this amount nearly 2,809,000 pounds were 
tused by farmers themselves, 

Drainage ditches pla 
in farm work. "These a 
mite as quickly and easily as a. housewife 
runs her knife’ through ple erust dough. A 
row of cartridges are placed in the ground a 
short distance below the surface of the line 
Of, the proposed dite 

‘The first cartridee is then fired, it detonates 


its neighbor, and the process is repeated on 
down the ine. In am instant hundreds of 
‘yards of trench are ripped up In this 

Tn Canada, on the shores of the Saguenay 
River, a dam was recently contructed on 
the river hank because the eurrent was to9 
wrong to build it ia position, When ready 
it was dropped accurately’ in place in 
ruhing torent bya charge of dynamite 

aced under it (PSM. 
wreck of the sleazahp 
sunk near the entrance to New York harbor 
twas not long. azo a menace to navigation. 
This "was a big ship, and dismantling it 
would’ have proved ‘a, costly undertaking. 
Charges of dynamite pliced on the bottom 
near the wreck were exploded, digging a 
huge hole into which ‘the wreck toppled, 
automatically burying itself (PSM, Jan. 81 
page 25). Several expert powder ‘men told 
‘me that these two operations represented 
Unique uses of explosives, 


N THE Black Hills of South Dakota a 

‘monument is being carved by the aid of 
dynamite (PSM, Mar. 31, page 37). Colo 
‘al figures of Washineton, Jefferson, Lincoln, 
fand Roosevelt are being’ cut in the side af 
Mount Rushmore, a mountain of solid eran- 
ite. Gutzon Borslum, the sculptor who de- 
signed this memorial’ and who is in charge 
of the execution of it, is employing dynamite 
to rowsh out the giant Beures 

‘One of the figures he is cutting inthe 
side of the mountain fizures prominently’ in 
the history of the industrial application of 
explosives. It is Thomas Jefferson, who, as 
{at as records show, was the first man in this 
country to use blasting powder in agricultural 
‘work. He destroyed a number of boulders 
fon the lawns of his estate at Monticello, Va. 
by powder. According to present-day teth= 
‘ods of classifying work in explosives fields, 
destruction of boulders comes under agri- 
cclture, making Jeflerson the leader in the 
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SHIPS WRECKED FOR THE MOVIES 
(Continued from page 30) 


Tn one recent sea picture, in which three 
American submarines appeared disguised 3s 


pressed a. button. The American gunners, 
Knowing the locations of the explosive packs 
fages within the barkentine’s hull, set them 
‘off with their five- and six-inch shells, after 
first shooting away the collecting board, into 


which all the smaller wires were run, hanging 
from one of the masts of the doomed wind= 
jammer, 


10 SECURE, spectacular ames, smoke, 

and the crackling sound of a real confla- 
gration, the deck and parts of the ship below 
the deck are soaked with 400 to 600 gallons 
Of gasoline. Then, Iycopodium torches, mai 
from the pollen of a ower, are set up behind 
the gunwales or bulwarks on the deck. Com 
preseed air blowers drive the pollen from 
these torches onto bits of burning waste, 
resulting in great bursts of vivid yellow flame, 
Durning with the roar of a real fire at sea, 
The gasoline, of course, takes fire {rom these 
torches. Blowers and ignition for the small 
pots of waste are operated by another set of 
electric wires, run through a. waterproof 
‘and highly insulated cable to a boat that 
‘out of range of the cameras. 

“There stl remain the problems of mak- 
lng the ship appear to be sailing under 
full canvas even when there is no wind, and 
Of steering herself with no one except "urn 
mies” on her decks and spars, The first fs 
Solved ‘by small motor tugs whose masters 
Are well trained in keeping out of the field 
‘of vision of the cameras, and whose motors 
fre so tuned down as to’ be virtually sound= 
fess. These tugs remain at the side of the 
ship away from the cameras, shoving ber 
ahead at such speed as she would make under 
full canvas, all her sails being set and drawn 
taut to give the illusion of ight before the 
wind. When the last moments of destruction 
‘come, the cameras and sound receivers are 
tured off for a moment while the tues, 
casting loose, give her a final shove with their 
blunt! noses, leaving the windjammer with 
‘enough impetus to carry her another mile oF 
fo over the sea, 


‘0 HOLD her straight on this last “voye 

age,” the rudder is set and wheel lashed 
after her old-time skipper has made allow- 
ance for the wind, tie, and current. One such 
ship sailed nearly twelve miles under her own 
steering almost ina straight line before she 
finally. was sent to the bottom, If rescues 
are to be part of the picture, the small crew 
fof actual sailors is taken off before the ship 
reaches camera range, ‘Then expert. divers 
find swimmers, employed expecially for the 
Purpose and ‘dresed in the costumes of 
Sailors, work her guns, if she has any, and 
leap overboard just belore the real destruc~ 
tive shooting besins. They are, of course, 
picked up, either out of the picture or in it, 
a the script may order. 

Guns of the sailing ship are operated by 
gren before she sails out to be, sunk, and 
by electric equipment after her decks have 
become literally too hot for her crew to 
remain. In a recent picture, the old Bokemia, 
built in Bath, Maine, by the historic Sewall 

fad in 1875, carried 2 t360-inch gun mounted 
in a camoufiazed cabin just aft of the base 
of her bowsprit on the top deck. A sun crew 
from an American destroyer manned this 
piece. "When the U-boats approached the 
Ship and opened fire, shooting throurh her 
rigging and around but not into her hull, 
this cabin fell apart, revealing the gun, which 
replied with about a score of shots to the 
‘Uiboats” bombardment 

Now, the wind-jammers sun was fring 


blanks, To make for realism, packages con- 
taining 2 few pounds of explosive were floated, 
gach on a large cork, some thirty to. fort 
fect away from and around the hull of ead 
attacking submarine, As the sailing ship fred, 
the explosive technician, on board the mine- 
layer Oriolan, set off one of these cork rafts 
of dynamite, erupting a miniature geyser from 
the sea and’ giving the illusion of the ship's 
shells hitting the water, His synchronization 
with the smoke and a bit abead of the sound 
‘of each shot was remarkable, The floating 
‘explosives were connected electrically” with 
2 diagrammed switchboard, 

Alter the crew had leaped overboard and 
hhad been rescued with many thrills by boats 
from American destroyers, other guns on 
board fired several shots, dimmies represent. 
ing their operators, This was accom 
again throuzh elecirical connection, ‘There~ 
Alter, the U-boats turned Toose their real 
Sighting power, hurling five- and six-inch 
explosive shells'into the sixty-year-old ull. 
Again the technician stepped in, to set off 
the Iycopodium torches on board by. remote 
control so that, as the shells exploded, the 
vessel burst into flames and. sailed on’ into 
the sunset, parts of her rising in terrific explo- 
sions now’ and again as the American gunners 
searched out her dynamite caches, 


WW ILE all this was going on, the deta, 
perched with one-of several groups of 
cameramen on the top of the cabin of an 
xpress cruiser, was dashing about the loca 
tion at ‘of twenty to thirty miles an 
hour. Other cameras were tet, until the I 
‘moment, ans platform swung twenty feet out 
from one side of the sailing ship, from the 
crows! nests of destroyersy_and from the 
pitching deck of one of the submarines, 

Sounds of the sex battles are picked up 
by one of the newest and most important 
rechanical developments of motion pictures, 
sound recording instrument weighing only 
300 ‘pounds, divided into. sections $0. that 
ieee’ or four men may carry it. IC bas is 
‘own miniature generator set, which is wheeled 
Shout on a hand track 

an be picked 


Ail the sounds of the battle 
up by using a number of such instruments— 
fone on board a destroyer, another with the 
Sitector ona fast motorboat, a third on a 
Submarine, and others on boats. stationed 
‘wherever weeded. For the early” sequences, 
the larger sound receving equipment is used 
fon board the sailing ship. To set up and 
remove this Valuable machinery requires the 
handling of about three tons dead. weight, 
cd formerly all sounds were med from 
this one position or from a generator barge 
towed out of the rnge of the cameras, Now 

‘ound pick-up accompanies the director, 
and no boat is too small or too fast to carry 
i Realise is thus added to sea petites, 


HE motion picture companies pay the 

‘owners of these old sailing, ships. from 
$500 to $2,000 each for them, while the cost 
of rebuilding and outfitting them for service 
jn a sea picture ranges up to ten times this 
sum. In one recent sea. film, the ‘United 
States Government lent more than $55,000,000 
‘worth of ships and equipment, incinding three 
‘submarines, seven destroyers, a mine-sweeper, 
and one or two tuss, all expenses of operation 

paid by sure company. 
Interiors of submarines, destroyers, and 
sailing ships were built on the lot near Los 
‘Angeles, and there the interior sequences were 
made, as were all those sections in. which 
women appeared. Thus the sending of a 
famous old Windjammer to the bottom 
volves not only’ the cost of the vessel, but 
Sity to one hundred times that amount, 
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HOW TO FIT NEW 
PISTON RINGS 


(Continued from pase 72 


‘The head may be anywhere from eleven 
thousandths to thirty-seven thousandths of 
aan inch smaller than the cylinder diameter, 
depending on the make of ear. Of course the 
clearance is in proportion to the size of the 
cylinder. A big piston needs more clearance 
than a ‘small one 

“I can see why that should be, easy 
enough,” Penny said. “How much is if eoine 
{0 cost! me to have this motor fixed? Will 
Thave to have a new cylinder block?" 


"SHOULD say not” ruched Gus, “These 

‘vlinders arent 30 bad. T think T can By 
‘em by Boning. Of coune if they were weep 
it and scored into. the barging then 
would pay to have them reiround to. 
larger ale: Tvean hone aid put in ovenice 
pistons and the ‘motor will be: as good as 
few. TW make sure the pistons un trac 
in the cylinders, too. That® where's lot of 
Amateur auto mechanics 0" wrong. ‘The 
dont realize, when they putin’ new ators 
ana rings, that theresa” chance Unt the 
few ‘pistons may ‘not sit straight onthe 
shud of the connecting rods: I they. dont 
tnd the piston tips either forward oF back 
Ward the kat bis ind, Ja a0 sea 

hat “do_you do when you find the 
isn't true?™ Penny asked 
ist you check to ace whether the piston 
pla hole is exactly at ight angles to the | 
xis of the piston. If it n't, You may, fd 
that ‘the erfor i just enough to\ effet the 
slight Kink the connecting rod sels and 
Dlting the piston on the ro the other way 
{o will mate everything jake If that fails 
the ‘only cure is Yo try another paton ‘ot 
else to put a Kink is’ the ‘connetting rod 
that will make the piston square’ 
“How do you do that?” aiked Penny 

a em in a. press” Gus expleined 

“It T didn't have any special tools Tid do 
it with ‘a husky” Bammer and ‘some ‘hand 
veood blocks. The thing youve got to mile 
Sure of is that you ‘put the Link ‘ithe 
tod ia such away thit it won' throw the 
Whole piston off to one aides It you do itil 
bind. worse: than ever. Youil. Raow “when 
you've done that ‘because the big end of 
the connecting rod won’ have any end play 
on the’ crank shit. There always shoul be 
vite 


“GOOD niche exclaimed Penny, “This 
business thas more ramifications than 
the Punic Wars! What elec it there? 

‘Not so much,” Gus grinned. “If the cyl- 
inders are round, if the rings fit the eylinder 
walls and the grooves inthe pistons and 
there is no binding, youll bave things about 
Tight. Remember that when the ‘ings tet 
hhot they expand and tend to close up the 
ap at the joints in ‘em. The gap ought to 
be three thousandths of an inch for each 
inch of the eylinder diameter.” 

“T wonder,” olmerved Penny, “if T'd have 
done ‘better’ to install those spring inner 
Fings instead of trying to put in new rings? 
‘They say they'll Work even if the cylinders 

‘worn quite a bit. Ts that 0?” 

‘No question about it,” Gus agreed 
“Steel spring inner rings will improve. mat 
ters a lot when the piston tines lose their 
tension or are worn too much. They make an | 
‘old motor act fine—for a while. | 

“After all,” Gus concluded, “there's noth- 
ing can equal a real job that puts the cyl- 
inders and pistons and rings back into their 
original condition as near as possible. So, 
unless you're an expert, you'll do well to 
replace rings with new ones from the maker 
of your ear” 


JANUARY, 1932 


MEN WHO ARE “HANDY” 
With Their Hands 
Make the Best 


Drafting Is Logically Your Next Move! 


(Of course you realize the biggest handicap to 
Jnectanteal work a that you'fe limited in earn 
Ing eapaeity to the gutput of your two hand, 
ferning 8G to Son week has reached Ratan 
Ticcan never earn more when he gets old hs 
srl’ crm oS we n't Hate ty mam for 


wantin ieee put 

inate Per somthing wero 

hh an se his head as wel a0 his Handa 

his el be ptt or wat bet fae 
i 


doing. 


SAVE UP TO $40.60 


1 Way to a fine Drafting job for, you—ia 
Se ane goa thine te Ee 


{ale 


7 


oD 


Remarkable 
[Tuition Offer 
for Short 
Time Only 


the PRACTICAL | 


WAY...then an 


of ELECTRICAL 


[utomorive 
ELECTRICAL 


[Comper 
RADIO} 
COURSE} ‘COURSE 


at Big Pay 


Raliread Fare Paid to Cleveland 


$40 to $100 a Week 


WANT a Cn Job? 


RAILWAY 


$158 to $225 Month 


‘Mail Coupon Before You Love It 


ee 
Govertnent Job tt 


five to Get U 


pions epen to meneomen 18 19 $0 50d fal 
vaneulans vai ow to get them 

tee aed 

Wire === 


SCIENTIFIC TREASURE 
FOUND IN BADLANDS 
(Continued from page 23) 


set the specimen is undercut turned over, 
land the process repeated. Not until bones 
and the earth or stone with which they are 
Surrounded are completely ineased in their 
plaster and burlap covering are they removed 
from the spot where they were found. ‘Then 
they are boxed for shipment to the expedi- 
tion's mother institution 

‘A fossil hunters troubles are by no means 
cover once he-gets his specimens safely into 
his muscum, ‘The digging, in Brown's words, 
i the east part of the job On his ine 
dinosaurs, « small army of preparators will 
beat work for several months to come. 


“The preparators take up the work where 
the field party’ left off. Hichind the scenes 
in the museums the specimens are opened 
and the material surrounding the bones is 
tarefully removed, At the Smithsonian, 1 saw 
fone man at work, with 

Shoemaker’s awl, on a 
backbone about three feet long. Yet. the 
entire specimen that this man would have 
to uncover was perhaps thirty feet in length, 
Dr, Gilmore told me that the litte rhinoceros 
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he had found would require about a year's 
steady labor before it could be set, up’ with 
its skeleton cleaned and arranged just as it 
had been in 

rent out into the exhibition hall, where 
Dr. Gilmore paused before the massive skele= 
ton of the giant Diplodocus which dominates 
that’ big room, With sevent 
over-all length, it towers up 
more than sixteen feet, "That skeleton” sald 
the “scientist, “repreients as it stands just 
nine years of one man's working time.” 

My eve ran along the immense length of 
backbone and was lost in its complicated 
articulations, with the complexity of teaming 
spreading out from it like the barrel of & 
Tocomotive boiler, ore explained 
that much of the work of erecting. this 
monster was not visible to the eye of the 
casual observer, Thi of instance, two 
weeks of careful blacksmith work ‘on the 
Concealed bracing of each of Re four legs 

Naturally no one knew at frst how these 
prehistoric Beasts looked when alive, Only 
bits of bones were found, and no effort was 
made to put them together in thele natural 
crder. Fifty years ago the fir. restoration 
fof an extinct animal was attempted, After 
Years of work this’ monster began to” take 
form, ‘Later, when complete skeletons were 
unearthed, fosil students were able to check 
theie earlier work and correct mistakes, 

“There is nothing in the world now to serve 
as a living model for these restorations and 
they cam be made only after the most pains- 
taking study and observation, Indeed, the 
problem of putting these ancient bones 
together i much the same as that which 
would confront anyone who tried to assemble 
the separate parts of & motor cat without 
ever Baving seen one. 
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| ing experiments, he has shown that there is 


WHY EMOTIONS RULE OUR LIVES 
(Continued from pace 44) 


conscious experience of bodily change, then 
it must follow that different emotions are 
the experience of different bodily changes. 
Thelieve the trouble is that there are physical 
changes, some of them chemical perhaps, 
‘which so far have escaped measurement oF 
‘even detection, After all, the physical reac~ 
tiom in the ease, say, of anger, is a reaction 
of the organism as a whole, Muscles, skin, 
blood, nerves, glands, all play their own 
subtle parts ih this change. Even with the 
most. careful. measurements, i€ seems quite 
posible to miss some of the Eomponent parts 
in such a complex. pictu 


MIR MOK: Ate there no other ways of 
‘checking! upon this relationship be- 
tween the emotions and bodily changes? 
‘Dn, Porvesesots: Yes, there ave. ‘The 
most recent attempt to measure these physical 
Teactions is by means of the so-called pa¥cho- 
falvanie reflex, which really iy the electrical 
Fesistance of the skin, ‘Thi electrical resist- 
nce, itis found, is greatly lowered by emo 
tions of almost any Kind. ‘The person being 
tested dips one finger in each of two separate 
jars contuining salt solution and connected to 
{he electrical apparatus, "A. small electrical 
tcurent then is passed through the two fingers 
{rom one jar to the other. ‘The resistance of 
these two fingers fs measured by the electrical 
Aparato, whieh ementially standard 
ratstone bridge. I the subject & excited 
Br ait oc pasotencan tay’ ebbe sation 
this akin resistance Is likely to. decrease © 
rood dea is tests used a8 
 ao-ralled but it has been 
proved. ineffective for. that. purpose 
P'Min. Mox: What of the telaorsbip be- 
tween the emotions and the glands of iteroal 


secretion? 

Du. Porvesuevorn: As Dr, Ruckes told 
you last month (PS.M., Dec. ‘31. p, 133), 
iittle is definitely known about it, though such 
‘4 connection undoubtedly exists, De. Cannon. 
hhas established it inthe eve ‘of adrenalin 
(the secretion of the adrenal glans) and 
anger in cats and dogs, In series of interest. 


fan actual increase of adrenalin in the blood 
tinder stress of anger, These tests are extreme~ 
Ty’ dificult, and the truth of the matter is 
Bard to. get at, because, as De. Ruckes has 
leo told you, the glands of internal secretion 


Mx, Mog? What did’ De. Cannon do? 


R, POFFENBERGER: He fastened a 
fat to a laboratory table. The animal 
had just eaten, and eateful measurements and 
coven Xray pietres were male of the move= 
rents of its stomach. Ils blood pressure was 
taken, its heartbeat and breathing timed, and 
s0 forth, The eat was perfectly normal and 
calm, Now a doz was brought into the 
laboratory. The dog barked and snarled at 
the defenseless cit, Naturally, the cat got 
furious. Immediately, a new set of measure- 
mente were made, it yeas found that the 
digestive contractions of the stomach had 
stopped at once. Chances had taken place in 
the circulation and the blood pressure hat 
increased in such a way as to place the 
animal in the most favorable position for 
attack, Nest day, the experiment was re- 
peated. Again, the eat was fed and fastened 
to the table, and all the measurements were 
taken, But ‘this time, no dog was brought 
Into the laboratory. Instead, = quantity” of 
adrenalin was injected into’ the cat. The 
results were vietually the same, 
‘Mon: This seem to bear out James’: 
‘The cat got angry, or at least showed 
the symptoms of ancer, because there was an 
Increase of audrenatin in its blood, 


De. Porresarsore: Exactly. One attrac- 
tive interpretation of these physical responses 
in emotion is that they have developed, in 
the course of evolution, because of their use- 
fulness as means of protection. ‘Thus anger 
responses put the animal in the best position 
for attack, and fear responses in the best 
Position for defense. In extreme fear, the re- 
Sponse takes the form of paralysis. This is 
Most striking in the case of the opossum, 
small, weak animal, which is rendered 
completely motionless by fright, and throush 
this lack of movement tscapes’attention, oF 
Mf detected and thought dead by its enemi 

is not molested. Now, as I said before, we 
still have several of these emotional responses 
in vestigial form. But instead of being useful, 
they now are harmful to us. For example, 
the temporary paralysis that may. seize a 
person in front of an oncoming street ear oF 
‘automobile may have been of some service 


‘Which stood us in good stead in the caveman 
days. Sure y, it usually 
lide than to show anger. Some 
‘day we may get rid of these reactions. But 
oping such appendages is a slow business 
As T said when we were talking of the love 
response, it probably won't happen in the 
‘next million Years. 


R. MOK: You have told me about the 
‘primitive emotion-—fear, anger, and 
bout all our other feelines? 
Picture these 

jundation. On t 
‘of that, there is built up, by means of memo- 
Fics, imagination, and association, a complex 
Hruicture called the sentiments. "These more 
nearly represent the experience of the average 
ivilized person than do the emotions. Take, 
for instance, the sentiment of love, It i 
pretty far removed from the primary emotion, 
Mr. Mox: There ts one point 1 would 
like you to clear up. Is the primary emotion 
‘of love the same thing as the sex inspulse? 
Da. Porressract: No, the primary emo- 
tion of love is that out of which both the 
sex impulse and the sentiment of love develop, 
Tt is the primitive experience of pleasure 
which Dr. Watson found was produced. i 
ewborn infants by stroking the skin. 

Me, Mox: Isn't hate a peimary emotion? 
Dn. Porresassces: No, hate is 4 sentiment 
Tt is a mixture of the emotion of anger, 
memories of wrones dane, imaginings of 
wrongs that never were done, and anticipa- 
tion of wrongs that may’ be done, 

‘Ms. Mox: What of joy and grief, wee 
and laughin? 


R. POFFENBERGER: In this talk, 1 
have tried to give you a picture of the 
primary emotions that form the basis of our 
‘emotional life. But a civilized adult cannot 
express these emotions as he wishes. Con 
Ventions, social customs, laws, education, all 
take a hand in restraining. them, directing 
them into certain chanpels, and molding ot 
in a more or lee definite way. Let 

‘those matters another time. 


M 


OW do you use your brain? What 
is a moron? What i a genius? Can 
‘Sything be more fascinating than a study of 
lhe mental diferences between people? The 
text installment of this great series will tell 
‘vou why some men are bullies and some meek 
is Moses, and will give you the very latest 
discoveries about human behavior. In Feb- 
ruary Porviax Sciexce MosTHy, on sale 
December 3. 
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SPIDER WEBS CATCH CRIMINALS 
(Continued from pase 36 


‘The following day, a. scientific detective, 
poking among the charred ruins of the burned 
‘dwelling, unearthed a bit of fused glass, 
His knowledge of physics instantly told him 
that the temperature produced by’ the burn- 
Ing material of the house could never have 
fired glass of that kind, He checked up 
fon. the weather reports. 

‘Showers, accompanied by lightning, be 
found, had swept over the region just prior 
to the fire, A thunderbolt undoubtedly bad 
crashed into the isolated dwelling, its tre- 
mendous heat fusing the glass as it ignited 
the structure, This evidence, supplied by 2 
single clue in the hands of 'a scientifically- 
trained sleuth, solved a mystery which other= 
‘wise might have failed an innocent man, 


N INNUMERABLE other way, a know 
edge al phys aid inthe bate wih 
crime" Ru’ over the products Of recaeh 
in the, realm of psc tcenee the rao, 
the telypes the ultasviokt and Xeray the 
Inet ‘meas andthe rane, 10" fame 
bat a ew examples of anv almost cndies 
Ik. They ae ieee laralnble scarce to 
bikers at the lw Radossulpped poles 
Gre make apiaccond ares) escpions 
STwnned then Mauh fom one eed ot the 
teeny to the ether; ope pootrrapic 
race in fat tathincs othe acene 
ea cle, shooting pictures rom every 
Snes to ad the death in he tot dant 
future, Inspector Joseph 
the ‘Buren of Coma 
ee York Cy, rece 
pha ef wanted men wl 
fcrem inthe homes of ldzem a am do 
CSpturing crooks 

Tinton inthe wef maton tre 
in polee work ie reponed from Germany 
Wek the cameras er the bully dslorm: 
tis cateed Uy diferent. cccuptions Thee 
fel ae ted in taining detcivs to neces 
tise men of varius profesons by. notag 
Fecal In hte galt abd ptr, 

‘ne of the cleveret is of acencening 
cxime, detection in police story" recent 
fan downsa, venoms wie of blackmal 
[eters fn'Sin France, ‘Cal through the 
Sievet inlie ltaceaet ta 

“yayine a hunch” a scentbe seat sent 
thet to-cent stim toa mam he se 
Ft ihe eine whan ned te 
ping they were being forwarded a0 “coe 
tence money" by lek who had short 
Sane bin’ Belore Being set, each Hamp 
Seer carefully marted with vale aes 
SP aspirn dvolved in water Under ura 
Stok ightsapeinMaorscs in lowing 
Darple Atak paused by Then the intended 
Film fhe Waal lt ied 3a” 

‘The detective kul to hs Meme, 
Shed the ele, and ms abr 
Sippel under" tht ray. apgaaten a 
switched on the “back igh” He yen some 
ih pleasures" Crucroing the ssp were 
the hte Tne of purple re that speed coe 
‘icon forthe extorGoner, 


ANOTHER application of rays, which may 
‘prove highly important to the scientific 
detective, has just been announced by a 
Washington, D. C., physician, Dr. Thomas A. 
Poole. In making more than 3,000 X-ray 
pictures of the nasal sinus cavities, located 
In the bones of the skull near 
discovered that those of not 
‘And as the cavities ‘keep the 
same shape throushout life, X-ray pictures 
‘of them are always the same. Tissue decays 
‘oon after death, but bone does not. Thus 
bodies dug up years after a murder may be 
identified by X-raying the skulls, Dr. Poole 
declares, The Washington police, as well as 


representatives of several insurance com! 

icq, have ‘studied. the new identification 
method and are reported to be very entht- 
siastic over it, 

‘Medical men and medical knowledge are 
frequently of assistance to the baffled detec- 
tive, One master ferret of the law, whose 
medical background played a deciding part 

number of eases told me that, from a 
single piece of human skeleton, an expert 
examiner can often determine ‘the height, 
Weight and approximate age of the victim 
of a murderer, 


TE mest etrnordinary instance of a 
fragment of bone betraying a. slayer 
‘occurred in the middle west about four years 


a0, 

Late at night, a black sedan slid noisclessly 
up the side strect of a middie-western city 
and stopped in the shadow of a large leather~ 
goods factory, Fifteen minutes later, in the 
lurid bluish Tight of a blowtorch, a pair of 
cracksmen were working swiltly over the 
big, office safe, the night watchman bound 
and gageed in & corner. ‘The torch had eaten 
its way almost through the steel door when 

‘the crooks jumped to his feet with a 
cry, The watchman, struggling to an upright 
Peston, had edged alone the wall to the 

glar alarm. Both thugs fired at the same 
instant. One built crashed. through the 
watchman’s neck and spine, burying itself 
{in the wall behind him. "He crumpled to the 
floor, dead, ‘The other bullet went wild, 

But the’ shots had come too late. The 
filarm siren was screeching in the night when 
the burglars leaped into the waiting “car, 
And a police machine, going nearly a mile a 


‘minute followed in clo parsult a they raced 
{or the open country. ‘Six miles from town, 
th a sedan vd, oer 

{o'2 stop, and the to tusk jumped 
the ground rng back as they tan for a 


by an officer's bullet, "The other made good 
i escape. 


7 THE tral of the captured outlaw, he 
‘attorney maintained that his ule had 
fone wild while the lead from the gun of 

Bis escaped pal bad caused the watchman 
death, ‘Phe Mate called in a scientihe detec- 

ve. He examined the bullets dug from the 
‘office wall, compared the markings on them 

‘vith dhowe left‘on test bullets fired. through 
the revolver of the captured. gangster, 

‘when he bad determined which bullet had 
ame fom his cn, he se theater 

‘ota nove inder & powerful suagnfying 

fla. Hall buried fn the metal, he saw a 
Speck of something white, AL fst, he thought 
iP'was a bit of plaster from the wall, Then 
he Blk fr and pce ute cre 
section under his compound. microscope, 

Peering through the Tens, he sav, By’ the 
celular construction of the pete, thst It was 
Tone. ‘The bullet in its course, had. carried 
with ita fragment of shattered ‘vertebra, and 
this strange, slent bit of evidence convicted 
the slayer 

‘Sil’ another phase of scientific learning 
provides clues fora master sleuth, This is 
{he stody of watious animate and their habits, 
Not long ago, an inaane killer in New York 
City fastened two heavy: horseshoes to 8 
Tuaschall bat, His flendth scheme wast 
Strike a fatal blow which would Sungei that 
death had come to the viclim from the lek 
ofa bore. 

"The detective in charge of the casey from 
Ins knowledge of animate saw that the posts 
tion of the eiiun's body’ and the location of 
the Blow would’ (Conlinued on page 12 


POPULAR SCIENCE MONTHLY 


SPIDER WEBS CATCH 
CLEVER CRIMINALS 
(Continued jrom page 120, 
have been different if a horse had actually 
faused the fatality and he began his hunt 


for clues which eventually led to the capture 
of the maniac, 


INUTE, almost invisible forms of life, 
as well as larger animals, sometimes 
play dramatic parts in assisting the sleuth 
{o get his man. Entomology, the study of 
Insets, isa scence often turned to by master 
detectives. Twas told of one case in which 
‘suspect's alibi was braken down by expert 
testimony on the length of time fleas ‘cam 
live in water and another ease which hinged 
‘om how many days elapse after death before 
rain imets attack a bod, But the strana 
‘st and most thriling instance of a scientific 
sleuth unraveling a crime through the aid of 
insects was the weird “Spider Web Murder 
Case,” reported on the Pacific Coast. 

“Two ar three miles from. the outskirts 
of & California city, a Tong-deserted farm- 
house was Loa 
was known as “the haunted house.” Vines 
clambered over its tumbledown chimney and 
its dust-covered panes. were festooned. with 
ancient cobwebs." One fall evening, shortly 
after dusk, two farmers. were passing the 
erie spot when they heard a woman's stifled 
scream coming from the olf, house. “They 
halted, straining ‘thelr ears, ‘The ery. was 
not repeated. ‘They. were on the point of 
foing ‘on, thinking’ their imasinationy had 
Aecelved them, when there came the hollow 
slam of x back door and the sound of 
stealthy, rapidly-retreating. steps. 


NTHOUT waiting longer, the men ap- 

proached the deserted dwelling. Using 
‘a small flashlight, they cautiously peered 
through a window’ into the dark, cobwebby 
interior, On the floor, directly’ winder the 
‘window, they were hortified to see the body 
‘of a murdered woman, the belt of her coat 
knotted tightly about ‘her throat. 

"As soon. as police were able to identify 
the body, plainclothesmen began tracing the 
Fecent _movements of all the dead wom 
friends, Tn the home of one of them, th 
discovered a sult of clothes with eauzy spider's 
threads caught in an overlooked crease. The 
18 explained that the previous week he 
had been driving in the country when his 
radiator began to steam and he had crossed 
A field to get water from a brook to fill it 
‘As he got in the ear, he stid, he noticed bis 
clothes had picked up a number of spider's 
‘webs from the bushes and weeds of the fed 

“This, story seemed plausible enough. But 
the, scientific detective, handling the ease, 
tock no. chance. He ‘carried the precious 
gauze-like threads to an expert entomolorist 
When this scientist straightened up from his 
microscope he declared there could. be no 
mistake? the fragments had. come from a 
‘web spun by a species of spiders which live 
nly in houses and are never found in fields! 
Ths senslional twist "tothe case roke 
the nerve of the suspect and he confessed to 
his brutal crime. 

it is by such dramatic applications of 
speciale’ knowles "tha "the" scletiic 

leuth of today outwits the craftiest crook, 
‘writing brilliant new pages into the record 
‘of modern crime detection, 


SYP ATCH Jor the nest istllment of this 
“enstional serie. Learm. hows. frearms 
experts comer murderers through microscopic 
Selatcher on lead and bras Thriing stores 
of master ete. Dow! mist this dramatic 
Chapter inthe story of sconces Bolte sith 
ftevanderon Onder sour February Coty 
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WHAT PUPILS TAUGHT ME 
(Continued from pare 1) 


Lexplain how the pull of the propeller in level 
flight is, say, 1,000 pounds, ‘and the pull of 
gravity when the plane fs pluning in'a ver- 
teal dive, say, 4000 pounds. The correct 
sliding ansle to give ‘the plane the same 
forward speed as provided by the revolving 
propeller would be approximately one quarter 
of a right angle dowaward 

inexplaining how to recognize an approach= 
ing stall, T have found the most easily under- 
stood definition of the sensation is "a feeling 
like walking on thin ice that may break 
through any instant.” In analyzing the dif- 
ferent sensations and actions of “Aying in 
this way to help students, L have also helped 
‘myself, clearing up points in my own mind. 

‘On their first cross-country. lights, most 
students naturally want to Ay over theit 
hhomes and give their folks a thrill, Frequently 
they want to land in some fied near by. As 
a result, I have brought ships down in base- 
ball fields, tennis ‘courts, farmyards, cow 
pastures, and abandoned subdivisions. “It has 
ssiven me practice I should otherwise have 
missed. Whenever possible, T sit down in a 
plowed field or one that ‘has been burned 
over or recently cut A Beld covered with 

iy oF long grass is a dangerous proposition. 
Nobody Knows what obstacles maybe hid- 
den iit 


[32 ne ting experince with such a 
feu si or seven seats ago. 1 bad taken 
oft with a Brondeay actor ia a Cortes 
"Jenny with am OX motor, “At 100 feet, 
the ening pit, backed stopped den. We 
tee ton lott tar and ad Cot straight 
head ‘here the ground had ben lad out 
sa. subsiviion “ami” later" abandoned 
tong ram and weds toed level enous, 
bt Tcouldnt se” beneath the tangle of 
‘ecetation, Takinmed ‘low over the: tall 
grass, pulled up the nose of the Jenny and 
Panes foto the tame, We rolled t score 
Ui Teet and stopped with a bump. When we 
Scrambled: down, we saw the Tight wheal 
war hmmet aginst a boule to fect fe 
Uiamtters "That bouller bad stopped us ony 
Stew fc fou he brit of NOE seven ee 
‘expand bis enoush to bury the whole pase! 
it'was an excavation due tor a howe that 
tras never bu Sach prow wqveks, while 
‘etc stants, fate tnt me to te 
only where 1 can ie the round or, 
Hive Yocome down in wen 
pancake 
‘Anoher valuable od of practice 1 ot 
from intrctine has ben in joe distances 
rately A trained pilot brs i ah 
tras fr as posse from fences and res 
an, incxpecacedDegoeetsometinet 
verdots and lis eng eric Tor 
ree or bounary fence ‘Then i 
the nstroctor to avoid & crs 
Of such dines have. taht me jot how 
far Team go a sil stop a tip in tines 
Eset move me more practice 
ONL Sr aly alata "Seda 
than ane ther, Hi mckname, “Santa Ci 
few out of one ofthe most tring Undies 
Fever saw a rookie make, He wat up on 
tis Et slo Coming into Cue Fed from 
the north, be undersbot the runway. Hit 
Fiedling made" the approach ton low to 
flee the sitytoot tree near the old power 
Station The orsnewcolored plane Sp 
fev for an fataot behind the branche 
‘Foc ambulance ever and frereck operator 
leaped to their wheel, ready for bad crash 
“Phen the ship ra tnto view. Caine 
cleanly throush the tops of two tees, 
flown tothe fei. twiss ad eaves ad 
frases nate from the iting pee am 
bracing wires One chet forked ranch 


ad wedeedarmund the lading edge of 
wer wing, its twigs flapping and pounding 
the cameas The ship look tke a Christmas 
tree, whet fown at the edge of the 
fei, ‘Afterward the other students called the 
pilot “Santa Claus," 

Although he later became a skillful flyer, he 


took longer to learn to land than any other | 


student I ever had. After he scalped the 
‘oak trees, he went to the other extreme, over- 
‘hooting and coming in sa high his momenturn 
‘carried him dangerously ear the fence on 
the far side of the field, To cultivate his 
judgment of distances, so he could tell in 
advance when he was landing too near 
obstacles, T had to let him go until the last 
‘moment, then grab the controls and “put on 
the air brakes" to stop the plane in time, 


"THERE ate two hinds of als brakes a plot 
‘can use to slow down a ship that cones in 
for a landing at to0 high speed. These are the 
‘Sde-slip” and the “fishtail.” Tn side-sipping, 
the rudder is Kicked over, swinging the 
machine around “so it progresses sidewise 
along its original path, "The sudden added 
resistance offered by’ the side of the fuselage 
rapidly slows down the machine. In. fish~ 

ing, the rudder is alternately kicked tight 
and left while the wings are held level. 
‘swings the rear of the plane from side to side 
Tike the movements of the tall of ash, 
adding to the resistance and cutting down 
forward speed. 

For nearly a week, 1 worked with Santa 
Claus before he could put the Fledgling down 
in the center of the field. Once we rolled 
within twenty feet of the trees and on another 
‘occasion came even closer to the lar houndaty 
fence. When this practice was over, T felt 
Teould land on a cracker. 

Tt wasn't long before 1 was thankful for it, 
On a cross-country Might ‘with an advanced 
ident squeezed me out of teh corner. 
East of Hicksville, Long. Island, the. water 
line to our OX enzine broke in mid-air. ‘The 
water poured from the radiator and the over- 
heated motor cut out at 800 feet 

T rocked ‘the stick from aide 


side and 
slapped my helmet with my left hand, signal- 
ing the student to release the controls, Only 
big enoush for a landing was within 
It was a little patch about 200 feet 
long. A farmer's house, high barn, and silo 
dered one side, high trees the other. At 
‘one end there was'a deep ditch, and swampy 
round stretched away ‘at the’ other. More 
than tha the Helden of bsg fat wat 
dome-shaped, sloping up to a high point in 
the midlet 


JF.VE Jaded on to of that knot, we woul 
roll too far and. pile up in the swamp, 
If we landed on the upslope, a miscalculation 
fof a few feet would either wreck the plane 
by hitting the ditch of wash out the landing 
sear by striking the hillside at a steep angle, 

Kicking the ship over into a fast half-circle, 
I headed for the field in a violent side-slip 
I was still fshtailing when the ditch swept 
under us. Just as the wheels touched, |T 
straightened’ out and pulled up the nose. We 
‘bumped along the upslope for less than sixty 
feet and came to a stop right on the top of 
the knoll, As T climbed out, I mentally 
thanked Santa Claus and the other students 
who had given me weeks of “alr brake” 
‘Practice and made that landing posible, 

Tong ago, when I started ying, an oll- 
timer said to me: “The best pilot i the one 
prepared for the most emergencies” Cor 
Sequently, the unexpected, lightning-quick 
crises of the training cockpit make an instruc- 
tor a better pilot by preparing him for the 
unexpected. 
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HE FLEW BEFORE THE 
WRIGHTS WERE BORN 
(Continued from pose 18) 


cited as one of his great contributions to 
the development of ‘the dirivible. Younz 
Zeppelin, then a twenty-four-year-old. Prus- 
sian lieutenant attached as an observer to 
the Northern army, was in this country at 
the time, His firt airship was. not built 
‘until 1900, Did he witness the experimental 
flights of the Ameritan pioneer? Did he 
have an opportunity to examine his mecha~ 
nism? Did he notice the divided gas bag? 
In any case, the idea originated with Dr. 
Andrews, who patented it in July, 1864, 

‘Twelve hundred vards of Irish linen were 
bought for the cylinders and 1,300 yards 
of cambric muslin for the gas containers. 
John Wise, the balloonist, was engaged 10 
varnish this-material 


He . 
make the cylinders. ‘This Dr. 


‘Andrews did 
himself with a varnishing machine of bis 


‘own invention. The sections were sewn, 
together by women of Per Amba, some of 
whom. stil survive and vividly’ remember 
the episode. 


HE. capacity of the balloon was 26,000 

ceubic feet. As there was no local supply 
‘of manufactured as, she was filled with 
hydrogen. ‘The machine was completed and 
made her first flights in June, 1863, 

‘Until that time, Dr. Andrews, who now 
was fifty-seven years old, had never been 
in a balloon of any kind, His knowledge 
‘was purely theoretical, and as there was no 
fone to teach him, he could learn to. fy 
His ship only by getting into it and Aying 
Ht. Considering that the sides of the basket 
reached no higher than his knees, this called 
for superb courage ina man of his age, 

Tn the first trial, the gas containers col- 
apsed, "AS other details, too, needed atten- 
tion, the ship was deflated and did not fly 
again until July. This time, the gus con- 
tainers were taken out and. the cylinders 
{inflated directly, which lightened the ship by 
180 pounds and improved her performance 
With further changes in frame and rig, she 


pilot's technique. He realized that the aereon 
{was too sensitive, too quick in responding 
to the controls to be entrusted even to the 
experienced balloonists of the army 

fof course, were entirely untrained 
practice, "He found, for example, that he 
Could ‘change the angle without moving the 
‘weighted car; shifting his own weight was 
Sufficient to" disturb the ‘balance. These 
features, as we now understand them, would 
have been virtues under different. circum- 


stances. A real defect, however, was that 
the ship was s0 quick in obeying ‘the rudder 
that an intended turn might develop into a 


complete citcle before she could be checked, 
ANRIOUS to make desiive tests of ber 
mum speed and her behavior at a 
thigh “altitude, Dr. Andress. determined tn 
conduct ane more. experiment. 
‘Would set the ship free with fut lit. In other 
words, he decided to throw out ail of ‘her 
ballast at once and see what she would do. 
‘On August 6; 1863, he wrote to President 
Lincoln and to’ the Secretary of War, telling 
them what he had accomplished and what 
he planned to do next 
“T propose to make a last trial of her 
destroy her,” he wrote. 
ced only when she is full 
of as, and that is hazardous after ascending 
Sufficient height to be out of reach 
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more scientific and practical the better, and 
send him here that be may examine the 
‘machine and witness the trial” 

He waited almost a month for a reply 
When, on September 4, no answer hal come 
from Washington, he ‘made his test ight 
‘That it was completely successful may. be 
gathered from the first report of his activities 
ever to appear in print. On September 
the New Vork Herald wrote: 

‘We have this week the pleasure to recon 
the success of the most extraordinary inves 
tion of the age, if not the most so of anv 
the. world ever saw-—at Teast the greatest 
stride in invention ever made bya single 
individual. . On Friday, the 4th instant. 
hhe made ‘his last experiment, and demon. 
strated {o an admiring crowd the poss 
of going against the wind, and of guiding 
her im any and every direction 

ter a few short Mights, to satisfy hi 
self and a few friends that all was right, he 
Set her off in a spiral course upwards, sh 
going at a rate of pot less than 120 tal 
per hour, and describing circles in the 
Of more than one and one half tiles in c 
cumference, She made twenty revolutions 
before she entered the upper strata of cloui 
‘and was lost to view... tm her upward Might 
could be distinetly seen her rapid movement 
ina contrary direction to the moving clouds, 
and as she came belore the wind. passing 
by them with great eelerty, As she was 
tinctly seen thus to move both. below and 
above the clouds on the clear blue sky” at 
five o'clock, rt, with the sun sbining cle 
‘upon ber, ‘there’ could. be no mistake or 
‘optical delusion to the beholder.” 


ACKING experience with high speeds, the 
porter may be forgiven for erring 

fon the side of exagzeration, though there 
‘can be no doubt that the ship was going 
at a considerable clip. No special knowledee, 
however, is required to observe whether 
balloon goes with of axainat the wind, and 
the Herald article, therefore, is direct. ev 
Hence that the ship moved independently of 
the wind and was under contre 

“The test cont. the fond doctor neatly 
310000, a tidy sum for any man to spend 
fon an experiment. Surer than ever of the 
Walue Of his machine for reconnaissance 
Andrews went fo Washington and succeeds 
in seeing Lincoln. ‘The President was sul 
ficiently Interested to ask him to back up his 
assertions with statements from responsih 
observer 

Returning to Perth Amboy, Andrews for- 
warded letters from a number of prominent 
citizens. “She went upward and. forward 
against the wind,” said one, “then blowing 
from the north, not lew than ten miles an 
hour, She minded her helm perfectly. He 
turned her around, back to the place 
of starting, and came down to the ground.” 


OTHER witness wrote: “I saw bi 
‘20 up in his car, and navigate her, steer 
her by a rudder, and come down again. The 
direction of the wind seemed to have nothing 
to do with it. She went azaint the sind 
for jm any other direction.” A. third test 
tmonial said: “The Doctor sailed in any 
irection, either with, by, oF against the 
‘wind, the wind blowing from ten to fifteen 
niles an hour. He stecred her as easily as 
2 sailboat. He went of against the wind, 
tured. her around, and came back from 
where be started.” 

Proof positive, one would think, that the 
aercon more than justified her’ skipper 
Claims. What, then, was the reason for the 
President's inaction and apparent indilier- 
ence? Lincoln never saw those letters, That 


hei explain why you never heard of Andrews | 
ail his sinthip' until you. read thee page. 
‘The War Deptetment, i sms, bad become 
thoroughly weaned of the Jersey. inventor 
wrth his crazy hea of a dirgible balloon, A 
Clique had been formed that ‘blocked is 

ceiving mo word from the Presiden, the 
untinine Inventor again went to Washington, 
There, inthe. fies of the War Department, 
ie‘saw the. letters pigeonholed, “Lincoln's 
sccretary promised Andrews four times that 
ihe woul place them on Lincoln’ desk. He 
never ti 

Bie “Andrews was mot easily beaten, He 
petitioned Congres for an examination of 
Wis invention. “Hi requests" were refered 
to the Miltary -AMalrs Committees. ofthe 
Senate andthe House, Eeidentiy, the War 
Department asain made Ms infence_ 
for that was the last Andrews, teard of therm, 
Sti he Wid not give up. A statement of 
the situation was asl on the des each 
Senator and’ Representative 


HIS worked. Andrews was asked to 
sive a. demonstration of ‘his invention, 
with rubber models, ja the basement of the | 
Capitol, “AS a result, the Military Affairs 
Committee “of the House was sufficiently 
aroused to request the Secretary” of War Uo | 
Appoint a commission to examine the inven: | 
on and to report | 
The commission, headed by Professor 
Joseph “Henty, was appointed, and. Dr. 
Andrews appeared before it. Its report was 
not only favorable, but recommended. that 
Congress make an appropriation, ‘But this 
report was not received by. the House Com 
mittee until February, 1868, almost x year 
after it had heen requested! By that time 
the War was so nearly over that there was 
no longer any need for a reconnatering | 
The approval of so able a man as Joseph | 
Henry “meant 4 good deal to Andrews 
Braced by it, he set about organising 
‘company’ with the purpose of establishing an 
fir transport line between New York and 
Philadelphia, A" wore time for such at 
enterprite could not have been chosen. Few 
beside himself believed flight to be possible, 
‘hile to. the strictly. religious the attempt 
was sacrilege, ‘The War was scarcely overs 
reconstruction problems becomming 
feutes business was upset 


PHAT Andrews succeeded in. form 

‘company. at all is proof of his unwaver= 
‘elfcconfidence and of the esteem in 

held by those who knew him. 
one men of substance and standing 
took shares in the enterprise 

In December, 1868, the company started 
in business, and a beginning was made with 
the ulin of "net aereon "The envelope 
was made of twa balloons housht from the| 
Government, and was eighty. feet long, Ally 
feet wide, and thirty-six feet deep, with 
‘capacity of 00.000 cube feet, While'the ship 
‘of 1868 had teen too sleck and cranky, this 
‘erred the other way; it was too. stubby. 
‘She was lemon shaped, with the top and 
hottom surfaces so rounded that there was| 
not sufficient diference between resisfance to 
vertical an that to forward motion, Nor dic 
the “hang” of the basket afford enough control 
‘over the angle. With these faults, and a. rude 
der inclined to jam, she had less flying ability 
than the earlier ship. Even $0, she did well 
enough to elicit enthusiastic praise, 

‘She was ready in May, 1865, and on the 
twenty-fifth, Andrews took her off from the 
10d-foot-square Jot at Green and Houston 
Streets, New York, (Continued on page 125) 
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where she had been built. A crash would 
have put the company out of business, for 
the tree passengers that the doctor took 
lup and the skipper himself, who was presi- 
dent, were its heads. The three frst diigible 
passengers were Dr. G. Waldo Hil, vice 
president; Charles M. Plumb, secretary, and 
George W. Trow, known to’ generations of 
New Yorkers as’ the publisher of Trow's 
City Directory. 

But she did not crash. Tn a, two-column 
article on May’ 28, the New York World 
‘was so specific as to leave little doube about 
the quality of her performance. The ship, 
it sald, rose to about 2,000 feet, and drifted 
‘until it was directly over Fourteenth Street 
find Fifth Avenue, 


WHE account continued: “Instantly the 
machine righted here as ordered, and 
shou along at Sate that threw the astonished 
Tits rapidly behind hers "Teat comse cone 
Chusively tested the. Aereon was headed de 
southeast oe ively aguas the wind 
Changing her coure, the gallant vee 
Frelgted wit x0 many hopes veered aveued 
to directed and, for five fail minutes, whose 
fumurous duration seme hours she" bore 
on ber unwaying,‘undeviting "way, With 
{remendous veloc, annibltig pace, and 
tparnng the wind’ across ‘whose ‘path she 
jancng hows she tet 
a” conquered, ‘Then chime the "words 
Already’ quoted: “Navierton of the air wat 
ttl facts ‘The problem of the cents 
fadeen aed he pended 
Ste nding at Astoria 
firaew rudde? sd other change, 
thore wat scood fight om june Sy Thi 
Une; Bre Andrews took only: doe pasenter, 
Mr, Plamb. "The newspapers of the following 
gti reported the Hight 
| °rbetnavigtor* hd the Tbe, com 
menced to move in various. dncicas aad 
toon patsed back again toward the north 
fing aver almost pecisy” the sme” spot 
| Sich they had fu betors crowed toward 
| the south, "That the balloon vas not difting 
‘wih iférent currents ot air’ was amply 
Proved by the fact that the streamer attached 
othe car, instead of hanging: down a 
the caw ot am ovdioary ballot, stood. out 
from i ia diferent detions ta'Ht blown 
ty" atrone ‘wind ‘Sometimes this steamer 
Printed toward the bead of the. ‘ballon, 
Forties astern, and agate toward thet 
Side showing tht the balloon was moving 
in diferent dlvectlon from the aie 


HE Tribune's then bitter rival, 
Herald, was in full_ agreement, 
Andrews tured the machine,” it wrote, “and 
‘with a graceful motion came back against 
the wind, apparently having the machine 
lunder perfect. control, and, having passed 
nearly over the place from which he started, 
‘moved off in the direction of Long Island.” 
“These accounts are conclusive evidence that 


the ‘Aereon actually traveled an out-and- 
return course with one leg against the wind, 
feat previously accomplished only by’ De. 
‘Andrews! earlier ship. 

"The Aereon made a safe landing at Brook- 
ville, L. 1. That Might was ber last, for when 
the futiare seemed brightest and success most 
certain, a bank failure swept away the com 
pany's funds, With the organization in debt, 
the stockholders unwilling to make up the 
deficit and the public completely apathetic, 
the company wound up its affairs 

Having demonstrated bis principle, it was 
for someone elee, Dr, Andrews felt, ta develop 
rnd perfect them. Hut no one had caught the 
vision, and when he died a few years later 
his work was already forgotten, 
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ising on this land built of waste, Diggins 
hholes for the foundation pillars, the wock~ 
men. found themselves getting hotter and 
hotter. Fifteen or twenty feet below the sur~ 
face of the idand they dug into a, hidden 
fire. The heart of the entire istand is believed 
to be an Gre. The heat thus generated 
causes vegetables and owes planed there 


entertainment of visitors. A stick i driven 
three or four feet into the ground, after 
the top soil has been scraped away.” Then 
Water is poured into this hole, Within a few 
hours, smoke begins to rise from the bole 
‘and by nightfall the hole glows red as the 
eye ofa drazon. This mass of material could 
not be improved upon for the purpose of 
lenerating fire i it were selected by a chemist, 
For one. thing the dump contains ‘much 
manure, lime, and potash; and varnish, line 
seed oil, and other ingredients of lincicum. 


ESE hidden fires reduce the cubic con- 

tents of the dump and give to the re- 
mainder 2 solidity like that of ordinary land. 
Even a great mound of ashes will subside 
forty percent of more in the space of a half 
year; and if the dump contains paper and 
‘ther rubbish the subsidence will be 28 rotch 


Rea deal of Gis dacarded mater Is 


exceedingly valuable. That is why 2 surpriy 
ing number of men have found stuil worth 
raillions of dollars in the ash and garbage 
‘ans of New York. Joe Marrone was one of 
these. Joe is dead aow, but he died a 
lionsire alter starting his career on a. New 
York dump. Joe, and the mea with whom 
he worked, salvaged the paper and card- 
‘board from the rubbish that an endless line 
of trucks and wagons delivered at the dump, 
‘This reclaimed paper was then sent to rollls 
to be made into new paper. Joe Marrone at 
last became a bass, then a contractor with 
the right to trim garbage and rubbish at all 
the ‘Giy’s dumps. Eventually be was an 
authentic millionsire, not just a rich man. 

“There are at least Balt a doven fortunes 
in New York that were made by men who 
‘Were not too proud to look for riches in the 
Seull others tossed away. Some of them 
‘made their money out of fat and bones aril 
reclaimed string apd rope. The fat. was 
‘eventually towed into great vats from which 

emerged in the shape of bars of cheap 
rrown soup. ‘The bones were ground up tat 
fa rich fertilizer. Tin cans were melted down 
Inte. window sash weights, 

“Thousands upon thousands of milk bottles 
are reclaimed from New York's rubbish 
‘every day. ‘The milk companies have formed 
4 reclaiming oreanization of their own, and 
this service saves not only hottles but count. 
Nes oety-qart ek cans and ‘bass in 
‘which milk bottles are eazried im the delivery 


HESE objects find their way to the 
dumps because the men who collect 
trash in New York have no way: of telling 
teas an the sidewalk from suf ot intended 
for the dump. It frequently happens that 
bones of new merchandise are hauled away 
to the dumps from sidewalks and cellar areas, 
Recently about 2 dozen boxes of men’s under. 
wear, sill in the wrappings in which they had 
Teit the factors, were carted 19 the dump. 
Some moniht ago a. frantic visitor to 
Riker’ Idand said he was in search of a 
‘$5000 antique Persian rug. Somehow it bad 
‘been carried out with rubbish from the serv- 
fee entrance of the building where he con- 
dluets his business. He had spent a day tracing 
that rubbish, The contractor whase trucks 


hnaul rubbish and ashes from that district had 
obliged ‘him by “identifving the particular 
‘wauon that bad picked up the load, "The load 
hhsd been dumped with a dozen others onto 
a scow land the scow had been towed (0 
Riker's Island. He even had the name of the 

“Ves," he was told, “we are about to unload 
that Scow ‘pow 

He stood watchful as a terrier as the 
‘orange peel shovel deposited a couple of loads 
fon one'of the dump cars that represent. the 
ultimate stage in the journey to the oblivion 
of he dump. "Then thi shovel was 
swung over the car, depositing a coating of 
dust on the unbeeding’ rug dealer, As. the 
contents cascaded to the pile on the car he 
gave a shout. He had seen his bundle, Hall 
am hour later he was on his way back to the 
mainland, is rug is, arm 

‘morning a dump inspector at an East 

Side scow loading dock saw’ a trimmer 
scrambling around on the top of the rubbish 
‘that had been piled aboard a scow the night 
before, A stitt breeze was fluttering the 
papers on the scow.. The trimmer was picking 
‘up money! When he had dicovered the last 
bal he trad $400, andthe only ‘thing. that 
troubled him was the thought of the other 
bills that must have blown overboard during 
the night 


Wi Bad Jou that money and in what 
‘manner it had reached the Waterfront 
dump are just two among many” -questions 
‘of the sort that raust go unanswered, Hardly 
2 man among the 15,500 employees of the 
Department of Sanitation but ean relate some 
such adventure in treasure finding. 

‘Another oficial of the department told 
re that when he was a dump Inspector his 
attention was attracted one. time. by the 
peculiar actions of a scow trimmer, The man 
pratende tobe shoveling with unusual ardor, 
but the inspector obseeved that he was piv 
ing on one ley in « curious ‘manner, When 
the next truck load of rubbish was, poured 
fon the scow the man was directly in the way, 
thut he held his postion even though he was 
Duried to his Knees in trash. ‘Then suddenly 
he reached down and snatched up an object 
‘upon which he had been standing. Tt was a 
Ast packazo of $20 bills and there were ten 
of then, 

Before the war a scow trimmer picked up 
some thin crisp sheets of paper that proved 
{be German marke, at'a time when a mark 
Was worth neaely as much ag an. American 
fquarter, and there were 10800 marks in the 
Bundle 

‘Another time a scow trimmer snatched 
from the garbage on a moving belt « roll 
bills partitly burned. Some of the outside 
bills Brake up into charred bits as he seized 
the roll, but even so he had $700 in his 
overalls when he left the job. 


SOMETIMES dangerous objects come 

hurtling down the chutes where the rub= 
Dish scows are loaded, Hand srenades, shells, 
and other unsafe souvenits of the war have 
been seen in those streams of litter that pour 
, bound out, to 


Sight! when an earth-shaking explosion oc- 
curred as he emptied a can of rubbish into 
his eart in front of a bank. Chemists 

took to solve the mystery’ of that explosion 
as part of the task of determining who should 
compensate the cartman for the loss of his 
Sabt. ‘They established that the explosion 
Ihad been caused by the detonation of a bottle 
of picric acid. A janitor remembered that 
he had picked up a bette containing, some 
fiuid at the rear door of the bank, Finally, 
it was established (Comiivued on page 127 
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that the explosive had. been left by bank 
robbers who probably had been frightened 
away before they could blow the safe. 

‘There are plenty of other hazards con- 
nected with the work of housekeeping. for 
4 city. More men were killed in the service 
of the Department of Sanitation last year 
than in both the Police and Fire Depart. 
ments, Ten were killed and 2,806. injured. 
One sweeper fell into the pit of an incinerator: 
fone was drowned on one of those daily 
voyages to Riker’s Island; some were struck 

automobiles and others sulfered fatal | 
‘injuries while working on the big. trucks. 

‘There are eighteen scows called sex dump- 
rs in service all the time and about fifty 
deck "scows in the “Rikers Island. servic 
Each scow is manned by a captain and a 
mate. ‘The scows that go to sex are towed 
to a'point about twenty-five miles south- 
ast of Scotland Light where there is deep 
water about midway off the coast of Long | 
Island and New Jersey, 

Ina storm a couple of years ago one of 
those scows broke free from the towing line 
that held her to a tusboat, ‘Several days 
later the scow was picked ‘up bya ‘ship 
nearly {wo hundred miles from New York, 
bbut the captain and the mate had vanished: 
Eventually a cablegram from Tampico, 
Mexico, suid the captain and his mate had 
been landed there by an oil tanker. 


N AVERAGE of five of those sea dump- 
rg are towed out into the Atlantic Ocean 
every day, but soon this huge depository is 


to be closed to the city by a decree of the 
United ‘States: Supreme’ Court. New Jersey 
recently won an action started in the Federal 


courts against the city when the Supreme 
Court upheld her contention that her beaches 
were being polluted by New York garbage 
that floated ashore, 

Referees are engaged! now in deciding just 
how log a tie th cy shal have o make 
‘other provision for the disposal of this waste 

Seventy percent of New York's. garbage 
‘and forty-five percent ofits rubbish is burned 
Jn twenty-two incinerators. Within a few 
years all of New York's rubbish and garbage 
‘will be burned but that will eave two prob: 
lems of waste disposal—ashes and sewaze. 

Ashes are not so dificult. In normal times 
of building activity there is a healthy demand 
for ashes by building contractors. Usually 

ber, of men flourish in New York by 

‘ashes; that is, they tend trucks 

scurrying about the busines section ahead | 
f the rexular collection ents “stealing” the 

ashes that have been placed on the sidewalks. | 


"THE, ashes collected in this manner are 
told for a dollar or more a cubic yard. 
Just now the ash scalpers have foresworn 
iheir trade because of the business depres 
sion, and in consequence the city is forced 
to find a dumping’ ground for more ashes 
than usual, In this year's budget, the city 
has had to’provide $400,000 more than usual 
to dispose of ashes that ordinarily are taken 
off ts hands by obliging sealpers 

‘The depression has worked other changes 
fn this phase of municipal housekeeping 
‘There is much less rubbish than sual, but 


so little of it is being reclaimed that the total 
umber of scow Toads i as erat a8 evr. 
In periods of prosperity, about three quarters 
of the rubbish is reclaimed. How greatly the 
depression has affected the volume of rubbish 
and garbage is shown by the figures recorded 
at one dump in lower Manhattan, A litle 


ily average is about 2,800 
cubic yards, People may not be cating le 
Dut they are throwing less stull away. 
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Unknown to the owner 
tured above there is among a number of idols he pare 
‘chased an ancient and authentic idol worth thousands of 
Gollars, "The rest are merely imitations with imperfee~ 
tious, duplicated in other idols on the shelves. 

Each of the 12 idols in the tier of shelves is fully 
visible ‘The imperfeetions are in the head dress, eyes oF 
Yecth, each imitation idol having one or more idol which 
Js exactly like it There is one and only. one which 
i scimlly different from all the others. That is the 
priceless idol. Can you find it? “It will take the keenest 
‘of observation! 

6 Grand Prizes including prizes of $2500.00, $1300.00, 
$850.00, $7000 and $0000 in value wil be given in our 
hrewest ‘advertising offer, First prize will be $1000.00 


the quaint eurio shop pice 


cash or a Chrysler De Luxe eight-cylinder Sedan and 
ise Sema ne Hae te ine Sete mat 

sett ge ied 
Seepage ee ae arog 
Gite pte pien 
pace cree a ees 
fe ean sana eae eee 
ae eae area 


U.S. A. or in Chicago. Send no money. There is m9 
obligation BUT IF YOU CAN FIND THE PRICE- 
LESS "IDOL RUSH YOUR SOLUTION TODAY 


1H, W. THOMSON, Advertising Director, 
Dept. 97, 510 N, Dearborn St, Chicago, Tlinols 


POPULAR SCIENCE MONTHLY 


Give a man a Gift he will Use! 


Sure of a welcome, certain to summon 
a quick, appreciative amile from every 
‘mun on your list—Williams Holiday Pack- 
age: ly « dollar, yex—but 1's the 
‘great gift for men, 

‘This cheerful,colorfal gift-box contains 
five things that every man needs, every 
A big tube of Williams Shaving 
keep his Face looking Fit. A 
Dracy, fragrant Aqua Velva, the 
perfect finish for the perfeet shave, A ean 
‘of Williams Tale, of the color and lighte 
ness men like, A eake of toilet soap—his 
personal soap. And—be will thank you 


again when he wes this—aconvenient safe 
4 place for used 
blades, and a storage place for newblades. 

Here's Christman ir a package—a big, 
golden, generous ps 
three—six 


for his razor blades 


let pours are sold, Just say 
OueDollar. 


THE J. BR. WILLIAMS COMPANY 
Glastonbury, Conn, U.S.A. 
Montreal, Canada 


at, 


bully old slogan hits 
me just right— 


... 10 bamboozlin’ about that!” 


Sere: wn \ ‘ Then h 


CHESTERFIELD. A T way af saying chat 


